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CULTURAL RESOURCES

Important or potentially important. cultural resources along the proposed routes include a

prdnistoric camp site, 
"n' 

abandoned railroad, three potentially .sensitive .historic
iocalities, and four areas where there is a possibility of encountering buried. Pleistocene

vertebrate remains, which could be oi both irchaeological and paleontotogical

importanc€. prediciive cultural resource sensitivity assessments categorized the areas

wiitrin each route as having high, moderate, Iow, or no sensitivity'

Direct, adverse physical impacts can occur to cultural resources during constructiont
while indirect impacts mai reiutt from increased traffic, which can increase site
vandalism. nnitifiition **asur"s include avoidance or data recovery. Application of
these measures sh-ould reduce impacts to an acceptable level.

Backg[ound

Federal regulators charged with implementing
have broadly defined cultural resources as
ob jects having historicalr architecturalt
importance. In implementing this definition it

the Nationts historic Preservation Program
buildings, sites, districtsr structuresr or
archaedlogical, cultural or scientif ic
has become common practice to delineate
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r Review of General
localities.

three basic categories of resources! (l) prenistoric resourcesr (2) historic era sites, and

(3) etfrnograPhic sites.

prehistoric resources are defined as sites and associated artifacts that date from before

the time of written .".o.4r, *t icft do not aPPear before the arrival of Spali.sh

explorers. These resources represent 
. 
Native American cultures and societies' The

importance of these ."ro** g*n*ra.lly stems from their Pot€ntial to yield valuable

information 
"Lout 

prehisto.i *nA"irt* i*uelopmenl of human'cultures. Prehistoric sites

with importani int|rmation' poi*ntial are afforded special status under Federal and State

historic preservation guidelii;; (-.&rJhe National Historic Preservation Act of 1966' as

amended in L;ie;i dq;iFublic Laiv 94-rzz)i NE?S (puutic Law 9t-190h and Protection

and Enhancement of the Cultural Environ**nt (Executive Order tt593) and the Utah

Antiquities ncioi iief (Utatr Code Ann., Section 63-11-2).

Historic resources are defined as those sites or properties that wer-e occupiel ot used

after the time when written ielords became avaitabte; for much of Utah' this did not

occur until the earty lg00's. Ordinarily, properties must be at least 50 yeart.ol9 in order

to be deemed historic. The importaice of such resourcesr as viewed from the

perspective of Federal and State pi*ue.uutlot guidelines, lies in their potential to yield

I;'firt"ni 
-nirtori. 

information, "'r 
from their- association with historically important

persons or wrth events that have made a meani.nBful contribution to the broad patterns of

[irt*y, or beciuse they r"pr*i*nt characteristiCstyles or the work of a master'

Ethnographic resources are locations of contemporary or heritSge importance to Native

Americans. Major FeoerJt 
-f*gitriiion 

trtii requires- the considlratiin of ethnographic

considerations in environmenial documents includes the same laws that protect

prehistoric and historic resources as well as the American Indian Religious Freedom Act
(Puutic Law 95-43I).

In tgg9, archaeologists from Dames &, Moore completed severai tasks to determine the

effects of each alternative on cultural resources. These included:

r Review of Manti-La Sal National Forest and the utah state Historic Preservation

office cultural r.*source records for information on previous cultural resource

projects within the Proiect area.

p
q

I
I
t
t
I
tt
t

. Consultation with Dr. David Madsen, Utah State Archaeologist for information to

identify areas with th; p"i""ii"i-'toi-containing buried- Pleistocene mammal

remains.

I An intensive, 100 percent pedestrian survey_ of all segments on National Forest

system lands with the 
-exceition 

of itre exisiing route Ind portions of Segment 24

that had been 
"rr*rr*J i;;'"L"sly for pote.Irtiall cultural resources in qqqiunction

with the construction oi lrt.rr Highway [{+ (Bruder, Bassett and Rogge 1990)'

In addition, a contact program has been initiated by the Forest service amonE local

Native American communitlli soliciting information about any cultural resources having

special importance for them.

Land of f ice records for information on potential historic
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Existing data indicate that cultural resources in the general study area consist largely of
historiC properties associated with coal mining activities and related occupation of the
region. Prehistoric sites are rarel however, there is reason to believe that evidence of
veiy early human activities associated with the remains of extinct Pleistocene fauna
such as mammoths and mastodons may be present.

Known Cultural History

Prehrllqq4_jedqd Very little archaeological evidence is available regarding the
@tionofthatportionofitreWasatchPlateauwherethJprojectis
located. However, excavations in the adjacent eastern Great Basin indicate that earliest
humans may have arrived in the general region approximately t5r000 years ago (Gruhn
t96l). Artifacts typical of the earliest several thousand years of occupation are often
associated with remains of now extinct elephants, camels and bison indicating that they
were hunted by the earliest, Paleo-indian inhabitants. Moister and cooler conditions
characterized the climate at that time.

Evidence concerning Paleo-indian occupation in Utah is exceedingly sParse (as

summarized by Black and Metcalf 1986). However, remains of a Columbian mammoth
(Mammuthus columbi) were recovered from the Hunting.ton Reservoir area near the
projffi Eiffio mastodons (Mammut americanum) have been recovered from.
iinkhotesnear5kylineDrivewithintEF@"l989;Miller
1987). Radiocarbon dating suggests that the mammoth dates to approximately ll'000
bef ore present (Madsen 1990).

The subsequent era of occupation is known as the Archaic and dates from approximately
8300 to lJ00 BP in many parts of the region (Schroedl 1976i Jennings 1978; Black and
Metcalf 1986). The nomadic hunting and gathering Archaic cultures apparently reflect
an adaptation to a climate much drier and warmer than the previous era.

Sites of the horticutturally based Fremont culture appear throughout much of Utah
around AD 500. A three phase sequence, beginning possibly as early as AD 150 and
ending at about AD 1200, has been postulated for the San Rafael Fremont variant whose
occupEtion zone is located immediaiely east of the study area (Btack and Metcalf 1986).
Early Fremont sites suggest a trend toward seasonal sedentism. Later sites typically are
small villages situated along streams and on small knolls above water sources. There is
some evidence to indicate that near the end of the seguence, San Rafael Fremont groups
agtretated into fewer but larger sites situated adjacent to arable land.

The appearance of distinctive side-notched points and ceramics around AD 1250 reflects
the eastward expansion of presumed Shoshone-speaking hunters and gatherers out of the
southwestern Great Basin (Holmer and Weder l9E0). The Fremont sites disappear at
about this time although the reason for this coincidence has not been resolved (Hauck
1979; Nickens I9E2).

EthnohiFlgly_Period - The Utes, a Shoshonean population, were the sole inhabitants of
thetimeofEuro-Americancontact(5tewardl93E}.Theysubsisted

by hunting and gathering wild foods in a manner very similar to the Archaic era
occupants (Euler [t6e; Wheat t967; Smith 1974; Jennings l97E). The introduction of the
horse around AD 1700 profoundly changed their way of life (Stewart 1966). As traffic
along the emmigrant trails increased and Mormons began to settle Utah in the lE50's and

I
r

3-38



il

b
I
I
t
I
I
I
il
I
t
I
I
t
t
||

tI
I
T

I

l860tsr the Native Americans came into more and more conflict with the Americans.
The Utes were confined to the Uintah Reservations north and east of the study area
during the 1870s.

Historic Perigd - With the exception of the brief Dominguez-Escalante expedition of
WinitialintrusionbvEuro-Americansintop-resent-dayUtahwasbyfur
trappers in the early 1800's. While never great in number, these traders and explorers
were effective in causing the Indians to become dependent on manufactured goods, in
contributing to the extinction of the bison west of the Continental Divide, and in
publicizing the region to eastern interests.

Following an ill-fated attempt on the part of the Mormons to settle the Wasatch Plateau
and surrounding areas in 1855, the region was abandoned until L877 , In that year,
members of the Sanpete Stake founded agricultural settlements in Castle Valley. Later,
cattle and then sheep were grazed within the general region.

Coal was discovered at Connellsville in Huntington Canyon in 1875, and there was an
unsuccessful attempt to produce coke there. In 187 6, the Pleasant Valley Road was
constructed, and the following year high-quality coal was being mined at the Number I
Mine in Winter Quarters Canyon. This was the first successful commercial coal mine in
Utah (Watts 1948). Mining continued there until t 928 despite abortive attempts to
organize labor and resulting unrest, an attempt by the railroads to monopolize.
production, and a tragic mine explosion in 1900, which claimed 199 lives.

Several communities were established in or near the study area to service the mining
industry. The company town at Winter Quarters grew to a population of around 800 and
had at various times, segregated communities of Welsh or British, Finnish, Greek, and
Slavic miners and their families. Many miners opted to settle in the independent town of
Scofield, near the railroad, or at Clear Creek, a mill town that later developed its own
mines. The af orementioned mines, along with the UP Mine and Mud Creek Mine
constituted the Pleasant Valley Coal District for many years.

Although mining continues to be the dominant commercial venture in the region, the
ranchingr and more recently the recreational industries, have also made use of the study
area. The region shows evidence both of summer sheep herding and use by hunting and
fishing enthusiasts as well as containing scattered summer homes on private inholdings
within the Forest.

Specific Descriptions - Cultural Resources in the Proiect Area

Within the general study area (which includes all of the US Geological Survey (USGS)
Scofield Reservoir and Fairview Lakes quadrangles, and srnall portions of the C Canyon
and Jump Creek quadrangles), l9 previous cultural resource surveys have been
undertaken. About 1.5 miles of previous surveys are along the existing pipeline
corridor. These studies located 3 archaeological sites on or very Fear (within I /8 mile)
the proposed routes or the existing pipeline.

In additionr the locations of various historic manifestations (primarily roads) were
obtained from Government Land Office (GLO) township maps dating between 1876 and
1931. Table 3-13 lists both the previously recorded archaeological sites and the potential
historic site locations from the GLO maps. tt should be noted that except whCre these
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historic locations have been field checkedr w€ cannot be certain they still exist. Thus, asnoted on Table 3-13, the integrity and potenti_at erigibiliivlor-'iilting on the NarionalRegister of Historic Places (Na*tionat negiGi-l;; *Jnv of these resources has not beendetermined.

Most of the roads aoparently are narrow bladed tracks that may have been associatedwith logging, or . iiher _t6mno...l lg".i"t needs,_ but 5 were more substantialtransportation corridors. These'are ihe skvline noaa'(now-sr<vrinl- o.iu")-, noted as earlyas 1892; the Pleasant valley Road, which lieaded nortnwesitiom-wini"i'br".t"rs camp.(lEel)r the winter euartel' ci.p noii;ili"h6;i;-il"";;;;y town withscofield to the east .in9. ql* appaientry ilas pii"u"iii'-ui-. d; fi;H; track at onetime. (1876I the Scofield Road,"which ioaai i-s-utah Higiwiy'x iriTglli"a the price
Road' which headed .towards 

p'rlce t-iom iii inlersection with the scofield Road about) 2.75 miles north of Clear Creek (l9l5lv

IH.1f;-,"'fl:'#,:.i,T*.^0, Tl:i..lfr:j: l^t::T:l:.l. _rithiq scatter, I prehistoric camp
l].,.T,:# l*::"^.-'". JiTlr:g^1:tlily-,'Tl, ifliili;;-;.ori"l, -i";;itli Iil;:'ilt ;::il
i;."lgi"l-::'i::, ,[::*:f"tr:^:*o ll3i-l_1l^,tr;..i:;i9silffiilT.:,?,1i,"_,i[Tiil;for .listing on the National Register, but that trre prehistoriic camp site (42C8334) iseligible.

**r.t'^.ol-t-T:i"t $,-":-.^11.,-1tu1t_ j1qlud" I railrla.d, I sawmill, I coal prospec t, and zZc';;;'wil#i#iilJJ[:ilJilrrrt i+c trla*^-l^-| l-r]---:^-- --r rt

f]o, -r:T :^ : l ll 1 :^uy T 
i-tt was r o u n g d.ur in s o u." r i 

" 
r a_ iniidffi ;';il il ;;rd *" illi' : i rrT,:ffiffi';"'l'i,L;ffi:lDarria+^- ^li-:|.itlr-- ^.c rr- - - | ,Register eligibility of the coal prosiect is unknown.

H;,:"*fl:::..,i1i,I?^: mainJ:i::nrl1t,-llgoTidor; might.qualify for National Register
**1lf 

,ild,.,l"._"rii'^::^1.1'] l^-:t*,.i^,f.Ij""ilt"iiif,';ilh if,i ;ilHfiHl T;-#T;
T:t:qil..u-,'*._,I:y_*jer' as noted,.at least *i*ri"'irru project 

"*-"Tr"Ti'il;r;';h}I::T?_"d, 
br 

3:_:lleJnaJive routes,. 4 have lost tr,*i, irlui.iity dy due to gradigradingr wiand in I case pavi
LEDr ? r..v= rosr rne.rr lnregilry gye.to grading, widening,ing. There ffidY, however, be well-p.*r*Irrud, Nationai RegiEier *rifiur*I'E"*E' rrrsrs rrrgyv ltrJwEYerr t}e welr-Preservedr Natronal Register eligiblesegments located outside oj_ tle project area. Therefore, # inui" linear features are- -til"*' 

i ti.rcr,"r'-,,iii.[-#iei", ilaffecterf hw thic n-,-iaa* r.'^..|J L^ ^---:r1--- r ,
rErr I L ug

lj|Ti:f *,t3',.tT:lTly3:|jjs^.:l'f*11o"*""i"iu"ift ;rilints. rhe integrity orthe fifth major routi (ilre price Road) ii unknown.

res are

We note' however, that the 5 main routes could .predict the presence of nearby,unrecorded historic sites. The National Registei-*rigiiriliiv of irr* g.ller roads has notbeen determined, but some have tosf-trrei? i.,t*iii?v where they. are crossed by thealternative routes.

Il*:rlf."P:""id=J,1,:"1.,t"d*9:.yl:T_"-r o{ clrved.aspen trees were located by the survey;r,;]ilfiJ*ff#'HINatinnal Poaic+a- aaA +hA+ -^---',r r

fa1io1.al. Register and that our recording has urr*nt]"ily?#',i#i itlii'.i',iio*r*"rionpotential.

The contacts initiated with local
resulted in the identif ication of
importance or sacred values.

Native American communities have, to date, not
any traditional use areas or sites having special
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Potentially Sensitive Areas

In sumr important. or potentially important cultural resources of which we are aware
il![q- Jlg ploposed routes include a iingte r"io**ended National Register eligibte site(tt2c8334, the prehistoric cam.psite.), the unused Denver and Rio Granle Rairiolo, and jpotentially sensitive historic localities on the Winter quirteis Rout", Scofield Road,winter Quarters Camp Road, and the old road leading-io*"to Frice, *rii.r, ir part ofSegT.elt 22. (ruo nistoric remains **i. located where the alternate routes would cross orparallel the Skyline and Pleasant Valley roads.) tn addition, we h"u" identified 4 areaswhere there is a possibility of there being buried Pleistocene vertebrate remains. Theseare low, bo88y areas (physiographicalli similar to the sediment trap in which theHuntington Reservoir mammotE was encountered) along Goosebeirr, Upper Huntington,and Mud Creeks.

Using data from the field inventory and records review, we have assigned sensitivityrankings along each of the proposed routes. For those stretches where we or others haveundertaken intensive pedestriah surveys and found no eliginte iites or where the ForestService has.consulted previously wiin the State HistJric preservation officer anddetermined the .potentiai for culiural resources is too low to warrant survey, we haveassigned a sensitivity ranking of nnonen. Also included here is trt* u*irtiii pipelinecorridor that has already beeri' disturbed and therefore would not be expected to containintact deposits even if any cultural resources had been there ori[inarry. Stretches of low.sensitivity are those areas on non-National Forest lands that haft nol been surveyed, butwhere the potential for encountering cultural resources is considered to be minimal basedon the results of intensive survey oi National Foresi land with similar tofog;phy, slope,and other environmental condiiions. Areas of moderate sensitivity 
"?u"ttr[rb 

wherePleistocene vertebrates, or historic resources could potuntiuf iy nu encount**6, il;wher.e. their Presence has not been verified. 4 singie-stretch 
"iong 

Mud Creek is rankedas highly sensitive. This is an area where Pleist-oce1e ^deposits could ue pies*nt, andwhich' in addition, contains the historic Denver 
"nU 

Rio Grahde Western Railroad, whichmay be 
. 
eligible. f or listing on the National Register. The sensitivity oi eacr, of theproposed routes is summarized below.

Alternatives A and B - Because the existing pipeline route is already disturbed, we judgeit to be of no sensitivity from a cultural resources perspective.

Alternative C - Burnout Canyon Routes (l) and (Z) _ The Burnout Canyon route wouldcontain a z.l-mile stretch of moderate seniitiuity because of the |ossibility that UpperHuntington Canyon may contain buried, undetectei pteistocene faunal remains.

Alternative C - Burnout Canyon Routes (3) and (a) _ Both of these routes would contain0'3 m.ile a.ssigqed a moderate sensitivity because of potential, undetected pleistocene
rem1i1s. along Upp-er Huntington Canyon. Each route would also contain 0.4 mile of lowsensitivity where segment {+ would deviate from the fi;h }lE*" y.264 right-of-way,and therefore has not been assessed for potential cultural ,eso,Irces-(the utltr Highway
?6+ right-of:way has.. been assessed and determined not to require cultural resourcesinventory (Wikle lgBZ)).

rl
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I
IAlternative D - Gooseberry Route - Two stretches along the Goosefe5ry Route (totaling0'7 mile) are assigned mod'erate iensitiuity il;iiu-ot 

"in 
po,Inti"l tb contain buried,undetected Pleistocene vertebr"t* r*rains. Th;; involve 
-ti*-".*a 

where segment Iwould cross Gooseberrv €reet*' inu'itre stretch al,ong-uio-_;-Huntington canyon (onsegments 2 and 3)' The cooiellr.y -Route 
also would .o-nt"l,i i.e'*it*s 6t low sensitivityon private land, which has not been'suiveyed. Based on previous findingsr w€ predict thatfew, if any, irnportant cultural reso*.u, would be found in this area.

valley c'amp Triangle connestors (I) t{rrough (j} - Ail limits of segments of the valleycarnp Triairgle hive G*n intensiv*1v 
.i"uiu-*y*a' and no iuttur"l resources were

;::ri"J"t:l-"1' 
rherefore, we judge it ib fi ;i;; sensitivity iiom a currural resource

Alternative E - Winter euarters Routes (t) and (Z) _ The Winter euarters route wouldcontain areas of high, m-oderat*,-inJloy. iensitiviiy. 
-ii 

wi;i;; euarters Route (2) isu$ed' 5'I miles of ilnsurvered, l;; sensitivitv ir*ij 1.3 milei-ot moaerare iensitivitypossibly containing historic resources as well T. n"ilibre buried, undetected preistocenefauna' and l '8 mlles of hi8h ;;;iti"ity would bL crossed. rrre nigrr sensitivity is theresult of potential Pleistocene fauna as well as the. confirmed presence of a historicrailroad n6rth of cleai it*k. rrre moaerate sensitivity- areas are just south of scofieldand near the intersection of the 
"iJpii.* Road-wiih;i.,* scofield Road.

If winter Quarters Route (l) is used instead, *l high sensitivity aleas will be avoided, and5'5 miles of unsurveyed low sensitiviiy-ilouio be in-votved along with 0.9 mile of moderatesensitivity--south oi scofield where'uottr b;r.ie4 
-undetect"? 

pleistocene remains andhistoric resources could be present, inJ 
"rong 

ihuiirtoric price Road.
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CULTURAL RESOURCES

Direct adverse physical impacts to cultural resources could occur dur.ing ground disturb-'
ing activities asiociated wiih constructionr- such as vegetation removal, excavation of the
pifrefine trench, and preparation and use of temporary yards for equipment and materials
itbr"ge. Indirect adverie impacts could result after construction due to.improved access

which- makes archaeologicil sites more vulnerable to accidental or deliberate
disturbance. Physical diJturbance of a site, whether it is direct or indirect' causes a
permanent toss of information. Archaeologists study the spatial patterning of. artifacts
ind features within sites; once this pattein has been disrupted, it can never be recon-
structed.

Specif ic, Descriptions

The purpose of the impact assessment is to predict relative impacts of the proposed

routes. ' Physical grounb disturbance along ani given stretch will be vefY similar. g.iven

the nature of th; project. Thereforer- preditted impact leve-ls mirror sensitivity
rankings. In rating ihe'severity of impacti, the relative probability of high' moderate
and low impacts is assessed.

The results of the impact assessment are tabulated on a segment--by-segment basis in
Table U*7. Because 

'all proposed routes pass through arqF of at least moderate
sensitivity, it is possible thit impacts to cultural resources will not be able to be avoided
entirely irrespeciive of the finai route selection. However, the P1oj99t_yt1t Ft- done in
compliinc" *ith regulations for nProtection of Historic Propertiestr (36 CFR E00) issued
by tfru Advisory Ciuncil on Historic Preservation to implement Section 106 of the
National Historic Preservation Act. This will ensure that prudent and feasible measures

to avoid or reduce any identified adverse impacts are designe_d and carried out. The

Forest has initiated consultation with the Utah State Historic Preservation Officer for
this purpose.
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Alternatives A and B - No impacts to important cultural resources are predicted alongthe existing route. If a redundant pipeline is constructed it is assumed that the effectsfrom construction of the redundant line would be confined to the existing pip*fi"e right-of-way. Although this alignment has not been entirely inventoried, *e iriu*e that""nycultural resources that *iglJ originally have been preient along it would have lost rheirintegrity as the result of disturFance- caused by initial pipefifie installation. It is, ofcourse' possible that subsidence associated wittr the partiai mining option could effectresources beyond the existing right-of*way, but these-would be the result of a dif ferentaction. If temporary storagdyar?s beyond itre right-of,-way ur*i* ,*quired u, p"rt of this
ggtio!1 t!"y would need to be surveyeo to ensurdthat imp6rt"nt cultural resources wereidentified, evaluated, and properly tieated.

Alternative C - Burnout C-anyon Routes - Burnout Canyon Routes (t) or (Z) could result in?.1 miles of moderate. potential impact related t6. tne. possibuity or encountering
Pleistocene faunal remains. Burnout canyon Routes (l) or (+i Courd result in 0.3 mile ofmoderate potential impact also related to .th.e possibility of 

"ncounteiing 
ei"istocene

faunal remains, as well as 0.4 mile of potential low impaci along unsurveyet stretches of
S.egmen_t 24 where the proposed construction right-of-*"y deviaiLs from 1i;Hiihway zE4right-of-way.

Alternative D - Gooseberry Route - This route contains 2.2 miles evaluated as beingsubjecl to low potential impact aJo.ng an unsurveyed stretch of private land on segment I .

and 0.7 mile of moderate pol-enlia{ I.mnacts beciuse of the poisible, undetected; buried
Pleistocene faunal remains. No high impacts are anticipated.'

v"tlPJ t*P Triangle Connectors (l) through (3) - No impacts td cultural resources arepredicted along the segments within the VEttey Camp Tiiangle because each has beenintensively surveyed and no cultural resources were fodnd. 
-"tJ- - -

Alternative E : Ufinter Quarters Routes - Winter Quarters Route (I) would have 6.J miles
lf unsurveyed lol.potential impact, and 0.9 mile-ot moaerate potentiat impict. Winter
Quarters Route (2) contains 5.i miles of unsurveyed low potential impact, i,J miles ofmpderate .p-ot-ential irypact related both to possi'ble historic resources and pleistocene
fauna, and 1.8 miles of high potential impact'posed by the p*r*nie of an extant historicrailroad in combination *i!., possible. Pieistocene fiunal p.*r*ni". Unsurveyed areaslocated on private lands will need to be surveyed if this route is selected- nipropriate
measures for evaluating and treating importani cultural resources would then irbeO to beimplemented.
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TABLE 4.7
SUUIIARY OF POTEHTIAL IMPACTS: CULTURAL AHD PALEONTOLOGICAL REsouFcEs

(Miles Crossed)

TOTAL
IffLES

I
'-a

Iv
I ilo

flFlHOUTE

Altsmative A
It-lo-Action

Altemative B

Lsave in phce,
Full erracdm mining

Alnmadve G
Bumout Canyon {11

Bumout Cenyon (2)

Bumout Canyon (3)

Bumout Canyon (41

Altemative O

Goosebery Canyon

Valley Cemp Triangle
Connecore

(u
(21

(31

Altemalive E
WinErArsrbrs {1)
(wih segmente 19'& 23')

Winbr Omrcrs (21

(wifi Segment 19')

13.5

r3.5

14.9

15.1

15.1

r5.3

16.7

r6.1

20.2

17.2
e0.0

2.1

2.1

0.4

13.5

13.5

12.8

13.0

14.4

14.6

no disturbance, unzuneyed

no disturbane, unsurroyed

sogm€nts urnoyed. no cultural €sourcEs
locatad: moderah potential for hrried
Plei s*ocene YErtebraur remains

s€gm€fit$ rurwyed, rrc rultural resources
locat€d; moderate poterltial for furied
Pleistocsne wrtebraE rtmains

possible buderJ Pleisucene v€rnbrate
remainr; unrurveyed

possible burieri Pleisncene verbbrate
remains; unsurueyad

possibh buried Ffeiercane verEbrate remains

grrvgy complete; no cultrral rretourc€s
surwy cornplete; no atlllral resouroes
sJrv€y completo; no alurd resourcss

possibh buried Pleisbcene verlebrate rem ain s ;

sibs associeH wiilt railroad sysbm; other
posibh hiatdc ait6; unsurveyed

po+sible budetl PleieUcsne wrbbrate remains;
dttc arsoaiaud w{h railmad $ysbm: other
poesibb hisuric siter; unsurveyed

0.3

1.0
0.9
0.5

t.o
0.9
0.5

6.5
6.5

5.1

5.1

r.3
t.3

1.8
1.8

0.3

0.7

:

0.9
0.9

0.{

2.2 13.8

e.7
12.8

9.0
| 1.8



Paleontolow

-___
The utah Division of statettistory provided descriptions of sensitivity levels by which toassess the potential impacts to p'otentiatly- ffi;i;l.9d. paleonloiogi."r resourtes in thestudv area' The sensitivitv-F;ai p;gria*i i*rua. 

*critiJat 
;;;';Gnificant (high impact),important (moderate 

i*pttl:,Tg..,qointricani inJ;ffi;;"# ii8* rmpact). within thestudy area' most fossils ite plentifut, ?en iy ;;;t"on, and considered insignificant totmportant' However, signific"nt -t-irio-r 
of ain'osiui''tonii;J;;mmoth and mastodonremains have been found Tn valley-uottom areas and sinkhotei-on 

'iir-* 
wasatch plareau.

The probability of finding imPortant or significant fossil remains is considered row.However' the-construction crew would be ma?e aware or trre poss-itility of finding fossilsin the geologic rot*i-titnt T-q pr"r,iito.ic mah-ai remains'in-trre row valrey bottoms
F"",?fr"ffi:.ff1'J. Fffi*.1?i,tfir.,'#:"tington. c'*.r, ano sinilr,;l;'i,.i ,il'fi'o.tn Horn

Specific Descriptions Alternatives where there is a potential for moderate impactsassociated with possible rocationr oi buried Fruirto.ene fauna. (potentially indicative ofhuman habitation pt"niiioricatiy)-;; describea -unoer cuiliar Resources and inTable 4-7 ' All othet tt*ii are considered to il;Gw potentiar impacts.



TABLE {-7
SUITIIARY OF POTEI*fNAL ffiPACTS: CULTURAL AI{D FALEOHTOLOGICAL RESOUFCES

(Miles Crossed)

ROUTE
TOTAL
HILES

NO
IDE}ITIFIAELE COTIUEilTS

Altemative A
I'lo-Action

Altemative B
Lsave in placa.
FullexUaction mining

Altsmative C
Bumor.rt Canyon (1)

Bumout Canyon (2|

Bumor.rt Canyon (3)

Bumor,rt Canyon (4!

Altemative D

Goosebeny Canyon

Valley Camp Triangfe
Connecbre

(1)
(2)

t3l

Altemative E
Winbr Ouarterc (1!

{wifi Segments 19'& 23'}

W-mer Orrarers (Al
(with Segm€nt 19'l

HIGH MODEHA LOW

0.3

0.3

2.2

13.5 no disrurbance, unsuneyed

no disturbane, unsuncyed

s€gments zurveyed. no cultural resourcas
locatad; moderab potential for buried
Pleistocene v€rtEbGrb rcmains

s€gm€nts surrreyed, no cultural resourc€s
bcated; moderata pot€ntial for buried
Pleistocsn€ llertebrab remain s

possible buried Pleisocafl e vertebrate
remain*; unu.rrwyed

possible buried Pleisocen€ v€rbbrate
remains; unsurveyed

possible buried PleisOcarr6 v€rtebrate remain s

sJrv€y complete: no a,rltrral nEsourc€s
sr.tfv€y complete; no anltrral rEsourc€s
EJrvey cornplete; no q,rlhrral resourc€s

possibh buried Pleisbcene verEbratE remains:
sites associaH wiili railroad sysEm; other
posible hisuric sitas; unurneyed

poEriblr burieri PteisEcsne v€rubrate remains ;

sibr associaEd widr railrod sysbm: oth€r
possible historic sites; unsurveyed

13.5

13.5

14.9

15.1

15.r

15.3

r6.7

16.1

2A.2

17.2
20.0

2.1

zr

13.5

r2.8

r3.0

14.{

14.6

r3.8

0.4

0.4

0.7

1.0
0.9
0.5

1.0
0.9
0.5

6.5
6.5

5.1
5.1

0.9
0.9

r.3
1.3

1.8
1.8

8.7
ra8

9.0
t 1.8
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Segments [Ztr Z0r 2lr 23*i variation Segment aaiassociated Segment Ig*
Segment 12* (3.7 miles in length) is part of the existin-g pipetine and for purpose of thisstudy begins. in the northwest quarier of section rl 'r'.le s.r-R.j E.'aiLM) at rheheadward side of the Cabin Holliw Creek.Drain"te. tn*. pip"Iin" trends southeasterlyfrom near the .junction of Skyline Drive and 

"o 
unif,tproved tuio-track road, the latter ofwhich runs adjacent to the pipeline for one-half mite before turning i*ttr. o"e-thirdmile thereafter, the pipefinl'begins descendirv-some tr000 teei in elevation over thenext mile to the.crossing at GooEeberry Creekr-then ascends nearly lr+00 feet over theremaining 2.2 miles.

An unimproved two-track road roughly parallellthe. pipeline for some 2.6 miles beginningabout 0.4 mile west of the G-ooieberry creerf-trossins;'-the eastern end ofSegment l2*. The roadway crosses the piperine at numlrous locations itong thesegment.

Segment 20 (9.1 miles in length) trends eastfwest for approximately two-thirds of itsproposed length along the upland reaches of winter affi;;;-.iiioi" before descendingjust west of -scofield- to crissing_s- sliuated at an unimproved twb-track road, winter
Quarters creek and Mud creek. lfter skiitinglr," routhern corporate limits of scofietd,the segment turns southwato .iyg! e"st of frud creek atgp ihe ridgeline separatingPleasant valley on the west and uP canyon to the east for the distance of l.l miles. At

FIGURE H. THE WIHTER QUAHTERS ROUTE
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that point, the proposed segment turns east for .75 mile and then south for the remaining
distance.

An unimproved two-track road would run adjacent to the proposed pipeline segment from
the vicinity of Scofield to the junction with either Segment 2L or 22,

Segment 2l (3.1 miles in length) descends the ridgeline north of Broads Canyon crossing
along its course 2 unimproved roads and the stream at the mouth of Broads Canyon
before reaching and crossing Mud Creek. The proposed pipeline segment then runs
upstream adiacent to and west of Mud Creek until the mouth of Slaughter House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipeline just
east of Utah State Highway 96.

Segment 23* (1.3 miles in length), part of the existing pipeline, differs in elevation by
ovir tr200 feet between the-western end (lowest) and eastern end (highest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon on the north and
Magazine Canyon to the south and continues eastward to a topographic feature referred
to as ilThe Elbowr. This location marks the eastern extent of the proposed pipeline
reroute project and is situated in the southwestern quarter of Section 27, T.13 S., R.7 E.
(SLM).

Segment 22 (3.3 miles in length) is an eastern alternative for the Winter Quarters
Route. The proposed segment instead of descending along the ridgeline of Broads Canyon
like Segment ?1, sidles eastward and southward along the upper reaches of Broads
Canyon before rejoining the existing pipeline at nThe Elbowrf. Unimproved two-track
roads exist adjacent to the proposed pipeline alignment.

Segment I 9* (2.8 miles of existing pipeline) is not a part of either W inter Quarters
Routes (I) or (2). However, if either of these routes is selected, the existing pipeline of
Segment 19* cannot be abandoned as it is needed to supply gas to a tap line that joins
Main Line No.4l at the western terminus of Segment l9*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment lgt not as part
of the routes, but as a segment associated with the route.

The first one*half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
I ,100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23*.
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Segments [2*r 20, 2L, ?3*i variation Segment 24 associated Segment lg*
Segment l-2* (3-7 miles in length) is part of the existing pipeline and for purpose of thisstudy begins. in the northwest quarier of Section 25-r'T',IZ S., R.l E.'(i[Mi ;i if.t*
headward side of the Cabin Holliw Creek.Drainqge. fne piperin* trends southeasterly
from near the._junction of Skyline Drive and an uniirproved luio-track road, the latter ofwhich runs adjacent to the pipeline for one-half mite before turning rouitt. bne-thirdmile thereafter, the pipelini begins descending some I,000 feet in elevation over thenext mile to the.crossing at Gooieberry Creekr-then ascends nearly lr+00 feit over theremaining 2.2 miles.

An unimproved two-track roa! roughly parallell the. pipeline for som e Z.G miles beginningabout 0.4 mile west of the Gloie'berry Creek crossing to the eastern end ofSegment l2*. The roadway crosses the pipetine at numtrous locations along the
segment.

Segment 20 (9.1 miles in length) trends east/west for approximately two-thirds of its
H:-"li.s.!l- tleF {ol$ the upiand reaches of winter Quariers Ridge'before J*rc"ndingjust west of Scofield to crossings situated at an unimproved twltrack road, Wintei
Quarters Creek and Mud Creek. ifter skirting the southJ* coipo..te limits of Scofield,the segm€nt turns southward jHI east of Mud Creek atgp ih; ridgeline-i*p"r"ting
Pleasant Valley on the west and- UP Canyon to the east for thl distance of I.l miles. At

FIGI..|RE &4. THE WINTER QUAHTERS HOUTE
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t-ftat pointr the proposed segment turns east for ,7 5 mile and then south for the remaining
distance. '

An unimproved two-track road would run adjacent to the proposed pipeline segment from
the vicinity of Scofield to the junction with either Segment2I or 22.

Segment 2l (3.1 miles in length) descends. the ridgeline north of Broads Canyon crossing
3lo-ng its course 2 unimproved roads and the stream at the mouth of Broads Canyoil
before reaching and crossing Mud Creek, The proposed pipeline segment then runs
uPstream adjacent to and west of Mud Creek until the mouth of Slaught-er House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipetine just
east of Utah State Highway 96.

Segment 23* (1.3 miles in length), part of the existing pipeline, differs in elevation by
over I,200 f eet between the western end (lowest) and eastern end (highest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon on the north and
Magazine Canyon to the south and continues eastward to a topographic feature referred
to as rThe Elbow'. This location marks the eastern extent of the proposed pipeline
reroute project and is situated in the southwestern quarter of Section 27, T.13 S., R.7 E.
(SLM).

Segment 22 (3.3 miles in tength) is an eastern alternative fqr the Winter Quarters
Route. The proposed segment instead of descending along the ridgeline of Broads Canyon
like Segment 21, sidles eastward and southward along the upper reaches of Broads
Canyon before rejoining the existing pipeline at 'The Elbowrr. Unimproved two-track
roads exist adjacent to the proposed pipeline alignment.

Segment 19*
Routes (t) or
Segment 19*

(2.8 miles of existing pipeline) is not a part of either Winter Quarters(2). However, if eithei of these routes is selected, the existing pipeline of
cannot be abandoned as it is needed to supply gas to a tap line that joins

Main Line No. 4l at the western terminus of Segment l9*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment 19* not as part
of the routes, but as a segment associated with the route.

The first one-half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
I'100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23*.
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1.0 Introduction

The purpcse of this report is to supply technical information related to

atmospheric emissions of fugitive dust associated t|ith the proposed cevelopment

oJ UCO, Inc.'s Scofleld t{ine and surface facilifies, . Beak Consultants

lncorporated has been retalned by UCO to prepare this document in support of

their fomal Notice of Intent to construct and operate said facility. This

document ls to be submltted to the utah state Department of Health, Bureau of
Air Quality and the utah state llepartment of l{atural Resources, Division of (til,
Gas, and t'lining to enable a compl ete and successful revlew of proposed faclllty
so that an Approval 0raei may be lssued at the earl icst possible datej

:

The proposed mine ls located In Garbon County, lrtah near the torfi of
scofield (Figure 1-1). Surface facilitles for the underground coal mine rlll be

located in l{inter Quarters canyon, approrlmately trc mlles rest of scofleld.

The mine wlll be designed to produce a nax.inum of 700,000 tons per year of low

sulfur coal. surfacd facilitles will lnclude a prloary crusher, scalping screen,

I oadout sllo, associated conveyors, transfer torers, and auxlllary facilitles.

In thls report, BEAK has descrlbed those nining operatlons which lead to
fugltlve dust emissions, quanti fl ed their uncontrolldd srisslons, descilbed

their proposed mitigation and control measurei, and quantified thelr ultlmate

controlled ernission rates ln sectlon 2.0. Emissions have been estimated through

the appllcation of the best available enission factors for mining operatlons.

section 3.0 describes the exlsting climate of the proJect location relying on

reglonal and nearby data sources. Sectlon 4.0 presents an assessnent of the

anticlpated anbient air quality impacts to be associated wlth the facility.

1
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fi

2.O llroject DLrscr i 5rt ic,rr .-rtlt1 Enri ssiort llrvr:nto_r'y

UCO'.s pr^r,:I i mirrary design for crrl r-rnderground nrine .rttci crssorji.rted

surf .rc<,' f.rcilities .rrrd l-r'uck loadout <rre c.rpable of lr.rncll lng t)v€r 7O0 r0OO

tons per year of run-of-mine coal on their propei.ty nedr Scofield, Utah.

Figure z-lt shows the locatiorr of the mining and coal handling facilities

with respect to topograptric features. The mine portals are presently

planned to be located along the south side of Winter Quarters Canyon near

the va} Iey floor .. .Coal handl ing faci lities wi 1I be located on a bench

along the north side of the canyonr Silo-loaded coal will be shippecl by

haul truck. Conceptual enginee"ir-,g drawings are presented in Appendix A

and Chapter I II , Q.p.".tiot', attd .Rg".Iam .

Following a more detai led description of the

operations planned for the mine. Each process is

contribution of wtcontrolled particulates.
,

2.L Uncontrolled Emissions

Run of mine coal wi 1l be transferred from the mine on a t.2 inch
td

slope belt to a transfer tower. From this tower, the coal will be conveyed

to a second transfer tower where it will either be processed through a

primary crusher or conveyed to an emergency stockpile. Stockpiled eoal

will eventually be reclaimed with a rubber-tired dozer and belt feeder

back to the transfer tower. Approximately 70,O00 tons of coal will be

moved annually through the emergency stockpile; it wiII cover less than

one*half acre. From the crusher, coal will be conveyed to a 4rOtJO ton silo

urhere it will be flood loaded into 4O ton haul trucks.

transfer and processing

then evaluated for its

-3-



Primary Crushing

The emi ssion factor for primary crushing comes di rectly from US

Environmental Protection Agency's (EPA) Region VIII policy paper of 10 December

1979 on air quality ,analysis for mining operations. This factor shows that

uncontrolled emissions are directly proportional to the production or throughput

rate. Uncontrolled annual ernissions are therefore;

Eu = FP rwhere;
K

F = Emission factor (0.02 lb/ton of coal crushed)

P = Annual production rale (700,000 tons)

K = Conversion factor (l ton = 21000 lbs) therefore;

Eu = ,o'ot t?#'8fi+ 
{tl8;Hio 

ton"t'''

' 7.0 tons/yr

Convsyors and Transfer Points 
t

,'
The emission factor for conveyors and transfer houses used here is also

excerpted from EPA, 1979. EPA recormends that a single factor of O.? lb/ton be

used to account for all conveyor sections and transfer towers regardless of

their lengths or. numbers. Again, the total uncontrolled emission rate is

directly proportional to the throughput. Therefore;

Eu = FP , where;
K

F = Emi ssi on factor (0.2 1 b/ton )

P = Annual throughput (700,000 tons/year), and

K = Conversion factor, therefore;

5



I

EU = -(0.2 lb/tgn) _(700,090 tonVyr)
@

70.0 tons/yr

St-gckpi.I e Emi ssi ons

Total emissions from stockpiles can be attributed to four individual activ-

ities which release dust to the air: loadin to the pile; loadout of the pile,

wind erosion of the pile, and pile maintenance. The following emission factors

are attributed to each activity by Cowherd and Hendricks (197S). These factors

are also used by the Colorado Department of Health to characterize stockpile

emissions.

Stockpile loadin

Stockpile loadout
' 

t{i nd erosi on

Stockpile maintenance

otal

Therefore, uncontrol I ed

which has an estimated annual

Eu =#'

0.04 I b/ton

0.05 I b/ton

0.018 I b/ton

0. 02. I b/-ton

0.128 I b/ton

emi ssi ons resulti ng from the

throughput of 70,000 tons is;

where,

emergency stockpi I e

F = Emission factor (0.128 lb/ton)

P = Throughput on pile (70,000 tonlyr)
K = Conversion factor

Eu = (0.128 JP/Lgll_{70,.090 ton/yrl

= 4.5 tons/yr

6



Exposell .t.-ea. _trli nd Erosi on

The emission factor for bare area wind erosion is a complex function of a

number of climatological and surface characteristic variabJes. Those variables

taken i nto account by Cowherd and Hendri cks ( 1978) ar.e the surface erodi bi I i ty

(tons/acre-yr), silt content tfl), the percentage of wind speeds over a base

value which induces erosion, and the Thornthwaite precipitation/evaporation

i ndex.

It is estimated that up to seven acres of the mine site will be disturbed

and unclaimed at any point in. time during operation. Therefore, emissions frorn

exposed areas are given as:

in lb/acrelyr, where,

e = Surface erodibility (estimated at 10 ton/acre-yr by UCO soils scientists)

s = Silt content of surface (10fr est,imated by soils.scientists)

f = X of ' ti me wi nd speed exceeds LZ rirph ( 301 conservat i ve esti mate ta ken
from Boardinghouse Peak data)

PE = 51 (indicative of central Utah highlands), therefore;

F = s400 (+g) (+*) (+g = 523 I b/acre lyr, and

Eu = (523 lb/acre/yr) (7 acres)

= 1.. I tons/yr

Haul Road Emissions

Crushed coal will be loaded into 40 ton highway trucks via a silo loa.dout

7



system. The coal will then be

haul road which leads two miles

transported from the property via an improved

down tlinter Quarters Canyon into ScofieJd.

The emission

speed, tire size,

yea r.

factor for haul roads (EPA 1975) is dependent on the vehic'le

silt content of the road bed, and peicentage of dry days Per

Hv

Ts

S= Assumed stit content (percent) of roadbed material (10)

Average vehicle speed in miles per hour. A ?0 mph speed limit will be
imposed on the haul road

l,l = A cl imati c factor whi ch represents the mean number of days/yr with 0.01
inch or more of precipitation (90)

Therefore, the emi ssi on factor i s:

F = (0.81) (0.6) (2.5) (10) (4ff (##)
= 4.07 lb/veh-mi

To derive the number of miles trave'led one must know the production rate,

the average capacity of each truck and the round-trip distance. Hence,

P = Coal production rate (7001000 tons/yr)

Tc = Average truck capacity (40 tons)

D = Round trip haul distance (4.0 miles), Therefore, the uncontrolled emis-
sions from haul roads are:

Eu = (4.07 lb/.yeh-mi ) ( 700,000 tons/yr) (4.0 m!1es)

F = o.sr. Hv rs'(# (I5;;[) where;

= Fraction of particles (30rt in diameter (0.6)

= Tire size correction factor for large haul trucks (2.5)

s=

= L42.5 tons/yr

B



the

the

It should be noted that while this figure does not reflect improvements to

roadbed to mitigate dust, it does reflect a 56 percent control factor due to

reduction of haul truck speeds to 20 from 30 mi les per hour.

Mi scellaneous Vehicular Emi ssions

To account for miscellaneous vehicular emissions into and about the mine

site other than the coal hauling traffic, an attempt was made to quantify the

number of trips into the facility based on the proiected work force.

At maximum production, UCO will employ about 110 people at the Scofield

Mine. Although buses oF van pooling will be used to transport the work force

to and from the mine, a conservative estimate of one vehicle per three workers

was used to estimate vehicle miles traveled.

The emission factor for fleet

times less than that for large haul

fact that flget vehicles have much

for I arge ti res i s not necessary i n

for fleet vehicles is then:

vehicles traveling on unpaved roads is 2.5

trucks. This. decrease is reflected in the

smal l er t i res and the 2.5 comecti on factor

cal cul ati ng the factor. The emi ssi on factor

F = (0.G) (0.8) (10) (St (q#)= 1.63 lb/veh-mi

The total uncontrol I ed emi ssi ons are therefore:

Eu = @, where;
K

F = Emission factor (1.63 1b/veh-mi )

H = Number of trips annually (37 trips/day and 240 days/yr)

D = Round trip travel distance (4.0 miles)

K = Conversion factor, therefore;
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Eu = (1.63 lb/veh-{ri)-(9899_,!ri.Ps) (4.0 mi les/trip)
l

= ZB.9 tons/yr

Silo Loadout to Trucks

Haul trucks will be loaded from the 4,000 ton silo by a

system. The uncontrolled emission rate is proportional to

loaded according to the EPA approved (EPA 1979) emission

fl ood gate 1 oadi ng

the amount of coal

factor. Therefore;

F=

P=

K=

Eu = FP, where;r
Emission factor (0.0002 lb/ton)

. 
Production rate

Conversion factor, therefore;

E = (0.0002 lb/ton) (700,000 tons/yrl

= 0.1 tons/yrf
A sumrnary of uncontrol I ed emi ssi ons

matter i s the'only pol I utant that wi I I be

pipe emissions of gaseous pollutants will

3.2 , .Co!trql s and -l,liti gati on tleasures

i s presented i n Tabl e 2-L. Parti cul ate

emitted in significant amounts. TaiI-

be negl i gi bl e.

UCO wi I I take extensi ve measures to control dust emi ssi ons from the

Scofi el d l'li ne Project. UCO wi I I make every effort to i ncorporate both mi ne

design and best management practices to minimize operations-related fugitive

particulate emissions. The following mitigating measures are therefore proposed

to meet the requirements of Section IV, Subpart 5.4 of the Utah Department of

Health, Air Conseryation Regulationsr

10



UNCONTROLLED EMISSIONS SUMMARY

TABLE 2-1

Operati ons

Primary Crushing

Conveyors and Transfer Points '
Stockpile Emissions

Exposed Area t{i nd Erosi on

Haul Road Emissions

Miscellaneous Vehicular Emissions

Si I o Loadout to Trucks

Uncontrol I ed
Emi ssi ons
( Tons/yr )

7.0

70.0

4.5

l.g

142.5

28..9

0.1

t1



I
Primary Crusher

Spray bars rill be enpl oyed on the surge bin prior to screening and

crushing, and transfer stations. An anti-freeze agent will be added to the

water during the cold weather months to prevent system freeze-up. The direct

spray of r{ater at the crusher plus the carryover noisture from spraying at the

top and the bottom of the first transfer tower will provlde for at least 50 per-

cent control on these ernlssions.

tlhile this system does not explicitly follow EpA guidelines rlth respect

to Best Available control rechnology for crusher systems the mlne ls dot a najor

source. Furthermore, uco does not believe that the smal I additlonal lncrease in

emission reductlons from a baghouse system (approxlmately 3.4 tons/year)

warrants the economic hardshlps assoclated with the capltal and nalntenance

costs associated rith the baghouse system.

Conveyors and Transfer Poi nts

All conveyors wlll be partlally enclosed (180" cover with botto pan) and

both transfer tornrs wlll be equipped wlth spray bar systens. Since enl ssi ons

from these operations are lumped under one anri ssion factor, a composlte Gontrol

efficlency was selected for the total operatlon. The convqyor systems are

allowed a 90 percent control effi clency due to their parH al coverlng and pro-

tection irom wind erosion. The water sprqy systems wlll achleve 50 percent

control at the transfer houses. Therefore, lf one assumes that each process is
responsible for an equal amount of the total emission load (for lack of infor-
mation to the contrary), then a composite 70 percent control efflclency mqy be

applied to this enission category.

L2



'o Silo Loadout

Haul trucks will be loaded by a flood type loadout system with a retractable

chute to mitigate emissions. A spray bar system will be installed at the bottom

of the silo to treat coal passing through the hydraul.ic slide gate. A 95 per-

cent control efficiency is achieved by implementing these controls.

l4i scel I aneous Vehi cul ar Emi ssi ons

These emissions will be controlled with magnesium chloride compound and

by reducing speed limits to those for large haul truck traffic.

.S.tockpi I e Emi ssi ons

Emissions from the coal

amount of coal del i vered to the

Yeyor to pile, and by mininizing

No control efficiency has been

a

pracEr ces.

Exposej Area lli nd Erosi on

stockpi I e wi I I be mi ti gated by mi ni mi zi ng the

pi I e, bJ mi ni mi zi ng the fal I di stance from con-

the surface area of the pile exposed to erosion.

cl ai med i n the, cont rol I ed i n ventory for these

l{ind erosion rill be held to a minimum by timely reclamation practices

to enhance rapid revegetation of exposed areas. MuJching, surface conditioning

and contouring will also be undertaken to minimize topsoil erosion. No emissions

reductions have been claimed for these practices.

Haul Road Emi ssi ons

Two measures will be undertaken to minimize dust emissions from haul road

traffic. First, UCO will apply a magnesium chloride compound to the road-bed ono
1.3



an as needed basis. Second, all haul

speed of 20 mph. Each measure should

56 percent, respectively, although the

account 'in the* uncontrol I ed emi ssi on

control should be realized through the

road traffic will be limited to a maximum

reduce uncontrolled emissions by g5 and

speed limit has already been taken into

factor. Thus, itn additional BS percent

appl i cati on of magnesi um chl ori de.

Estimated Coltrol Costs ol_the Spray Bar. System

It i s est,i mated that a sol uti on f l ow rate of 12.5 gal l ons per mi nute

requi red for adequate control . The materi al cost of the spray bar system

approximately $52, 000.

2.3 Control I ed Emi ssi ons

ls

is

Following are calculations for each

controlled versus uncontrolled emissions upon

described in the previous section.

.Pri maly Ciushi ng.

Eu = 7.0 tonslyr

Ec = 7.0 (1-0.50)

= 3.5 tons/yr

C,onveyor:s arl{ Transfer ,Points

Eu = 70.0 tons/yr

Ec = 70.0 (l-0.70)

= 21.0 tons/yr

Stockpile Eqissions

No control effi ci ency cl aimed

operation showing the changes in

empl oyment of the control measures

I
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Ec=Eu

= 4.5 tons/yr

Exp.osed Are_a trliJ-d ErosiqJr

No control efficiency claimed

Ec=Eu

= 1.8 tons/yr

Hqul Road Emissions

Eu = L42.5 tons/yr

Ec = 142.5 (l-0.85)

= 2L.4 tons/yr

Mi :cel I aneous Vehi cul ar- Emi ss,i ons

Eu = 28.9 tons

Ec = 28.9 (1-0.85)

= 4.3 ton slyr

Silo Emissions

Eu = 0rl tons/yr

Ec = 0.1 (1-0.95)

= negligible

faci I ity wi I I total less than 100 tons.

Bureau of Ai r Qual i ty qui del i nes, UCO i s

not required to present an impact assessment of facility emissions. However,

due to the val I ey I ocati on of the source and i ts proxi mi ty to the town of
Scofield, UCO has prepared an impact assessment to demonstrate that aIl impacts

will be **it within the Iimits set by the National Ambient Air Quality standards

(NAAQS), This assessment is presented in section 4.0.

Control led emi ssi ons from the

(Tabl e 2-21. Therefore, pursuant to

15



CONTROLLED EMISSIONS SUI'IMARY

9pe Lat i on

Primary Crushing

Conveyors and Transfer
Poi nts

Stockpile Emissions

Exposed Area l.Ii nd
Erosi on

Haul Road Emissions

Mi scel I aneous' Vehi cul ar

Silo Emissions

Total

TABLE 2-2

Controlled Emissions
( Iqn s/yql.

3.5
t

21.0

Control
Teqhni qu,e

Spray bars,

Parti al ly encl osed
conveyors and com-
pl etely encl osed
transfer points
with spray bar
system.

Minimize the im-
pact and exposed
acreage.

Best recl amati on
practi ces.

Magnesi um chl ori de
applied as needed
to road surface,
I imit truck speeds
to 20 mph r ,.

Same as haul road.

Retractable chute and
spray bar system.

4.5

1.9

2L.4

4.3

Negl i gi bl e

56.5 tons/yr

16
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il 3.0 Climatology and lleteorol ogy

climatic information ls not available from the ucO site but data collected

by other mining ventures in the proximate area and data collected. at three

Natioiral l,leather Service st.tions were used to devel op a reasonable climatlc
profile for the site. BEAK has reviewed information collected by coastal states

Energy for the skyline lline proJect at thelr Boardinghouse peak and Eccles

canyon stations and l{atlonal lfeather servlce data from Emery, }lantl and price

for thls purposer

- The climate in the project area can be classified as subalplne, although

local micro-cl imates are strongly influenced.by elevatlon and topography. The

region characteri stl cal ly has long cold rfi nters and brlef sunmers. Temperature

extrem€s range from -40" F for rintertime lows to near 90" F for summertime

hlghs. Preclpltatlon ls moderate at high altitudes, decreasl ng eastward from

the lfasatch Plateau as elevatlons decrease.

PFci pitati on

Precipitation in the mine area is moderate, averaging approximately AB

inches annually. The majority of this. precipitation falls as snow from 0ctober

through l'lay. During the sumrer, intermittent thunderstorms can account for up

to eight inches of the total precipitation received annually. A review of pre-

ci pi tati on data col I ected at l'lanti , 40 mi I es southwest of the mi ne si te , shows

that the mean maximum precipitation is 1.45 inches in l4arch. The mean minimum

is 0.75 inches in July. Manti, however, receives only 12.99 inches of precipi-

tati on annual ly whi ch reft ects i n i ts I ower al ti tude as compared to the mi ne

site. The Yariability in climatic variables due to elevation (S,S00 vs g,400

t7



feet ) can c1 early be seen here and at Pri ce as wel I where the annual average i s

but 9.77 inches.

In the higher elevations, snow accumulation averages four to five feet
with marinum expected accumulation near nine feet. ln late wlnter. llajor

snowfalls generally occur in February and llarch. Typical snowfal I rates for the

area are from two to elght inches per z4-hour period; but snowfalls in excess of
one foot per 24 hours occur occasionally.

Temperature

Oue to lts high elevation and exposure to typically dry continental air
masses, the project location should exhiblt large dlurnal and annual temperature

yariations. Although site speclfic data are not available, local data sources

indicate the average mnthly teoperatures vary fru a nlnimun of -1" F ln
rlanuary to a naxfmum of 630 F ln iluly. In an , the average dlurnal varlatlon
.fs 30o F for a mean maxlnum of 62" F and a nean minlnuo of .32o F.

Evaporation and Relatlve Humlditv

' The potentl al evapotranspi ration for the area ls about lg lnches per year.

Thl s rate is at a naxi num durlng sumer months rtren preclpltatlon ls at a minlmum

and temperature ls at a naximum.

A revi ew of data sources

the imrnediate area, however, the

intuitively indicate that annual

tli nds

did not find relative humidity information for
other climatic variables and the high elevation

average rel ati ve humi di ti es shoul d be very I ow.

Local micro and mesoscale Hinds are again

1B

strongly i nfl uenced by the



topography of the region. In general, winds in the valleys

than those at high altitude, exposed locations. Valley winds

nounced axial bias in wind direction due to both density driven

diurnal flows and also as a result of Iocalized channelling

scale winds found aloft.

are much lighter

al so show a pro-

up and downsl ope

of the synopt i c

Oata collected over an elght month period by Coastal States Energy tn
Eicles canyon (2.5 mlles south of the proJect site) lndicate that lrlnd speeds

wlthin the caruon are very low, averaging less than seiren miles per hour.

Eccles canyon is very simllar in directlonal orientatlon and topographlc con-

figuration to l'fi nters Quarters, therefore, lt is reasonable to believe that
winds wlll behave in a similar manner. . Eoundary layer studies in this canyon

also indicate, as erpected, that wind speeds increase rith hel ght above the

vallqy floor.

(h the nearby plateaus, avenage wlnd speeds are luch stronger, averaglng

about 15 ullgs per hour, as Indlcated by coastal statej' Boardinghouse peak

statlon (four qrlles south of pmJect slte and located at 9,943 feet). rhe pre-

dominant rind dl rectlons at thls slte are from the resterly quadrant. Approxl-

mately 50 percent of all wind di recti ons rpnitored at this slte rvere rithln the

dl rectional range of southrest to northurest. Hind di rcctl ons ln Eccles canyon

show simllar characterl stics, howeyer, the canyon site shows a nrch larger fre-
quency of easterly winds than the Boardlnghouse peak station. Thls may be

attri buted to dayti me upslope flow conditions ln the canyon which .are decoupl ed

from the upper air flows. llind roses extracted from coastal states monitoring

reports ar€ presented ln Appendix B.
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Di spers! on Meteorcl qgJ

l{hen considering the fate of pollutants released into a confined valley

setting, one nust pay particular attention to the frequency and strength of

inversions formed in the yalley. During inversion conditlons, pollutants may be

trapped in a relatively limited layer of air near the ground and ambi ent levels

may remain el evated until inversion breakup. AIso of importance during these

conditlons ls the downsl ope wlnd speed with whlch pollutants are flushed from

the system. Thus, pollutant bulldup is inversely proportlonal to the yalley

wind speed and mixing volume.

Boundary layer studles perfomed in Ecclei Ganyon indlcate that deep sur--

face based lnverslons can occur with some freguency. The depths of these lnver-

slons varied from 100 to 500 meters. upslope conditions were also found to be

present frequently durlng periods of hlgh solar lnsolafion. . In these cases, the

upslope winds were usually shallow (generally less than 100 meters) and gave way

t"to synoptic flow at higher levels. This decoupl'ing was not found during periods

of cl oud coyer or strong synoptic fl orr and channel I i ng conditi ons.
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4.0_. Air Qujllity Impacts Assqs_smentj

This section presents an assessment of the ambient air quality impacts

anticipated from UCO's Scofield Mine facilities. BEAK has used a simple yet

conservative mass continuity modeling technique to predict future particulate

concent rat i on s wi thi n l,li nte r Qua rters Canyon .

rhe topographic restraints on disperslon of atmospheric emissions as

descrlbed in sectlon 3.0, requlre that a non-tradltional method be used to estl-
mate concentratl ons trlthin l{lnter Quarters canyon. speclfically, the obstruc-

tions to and channelllng of air flow withln. the valley, combl ned with density.

drlven slope flows, make the use of traditlonal straight-Iine traJectory Gausslan

plume nodel s inappllcable for such sltuations. As a substltute, the technlque

of multiple-ventilated box modellng has been applied to the ucO enissions and dfe
persi on scenari o.

Because of lts slrnpllcltyr. the box modellng technlques has sone lnherent

limitations. 'It ls best suited to predlct concentrations durlng stable downslope

or dralnage flow conditlons wtrich perslst for several hours. Fortunately, alr
pollution potentlal in Steep-wal I ed, confined situations ls at a maxlmum during

long tenn dralnage flotr situatlons. At these tines pol I utants may be conflned

not only bJr the topography but also by the presence of elevated inverslons and

light wlnd speeds for valley ventllation.

The multiple-box nodel used here addresses this concept of disperslon

within a confined area. It does so by using a serieir of user-defi ned boxes into
which vanlable amounts of partlculates are released. The box dinenslons are

deternlned by the topography. Enrlsslons into a glven box are assuned to dlstrl-
bute lnstantaneously and uni formly through the box. Air fron upwlnd boxes has

C

o
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'e
pollutant burden due to sources in each downwind box added to it as it enters

that downwind box. Upwind boxes without sources supply ventilation air only.

Since drainage flow situations typically begin at night or early evening,

the air pollutant concentration within each box increases from zero to some

equilibrium value determined by w'ind speeds and box dimensions. From mass con-

servation arguments, the rate of change of pollutant mass in a given box is

equal to the rate at which pollutants are released into the box from sources

within the box plus the rate at which pollutants are entering from upwind boxes

minus the rate at which the pollutant is being advected out of the box downwind,

Thus;

dMi

At

where, Hi

n-i
Ai

ui

v..I

Upwi nd

I Aru-tt.
uo?es tt

J

= Qf -. Al.uf Hi +

vi

= mass of pollutant in ith box

= rate of pollutant release in ith box

= cross sectional area of ith box ,

= wind speed rithin ith box

= vol ume of i th box

It is important to remember that the wind speeds within each box are not

necessarily constant from box to box due to'valley constrictions, In addition,

the heights of each box must be chosen to be representative of the height into
which the effluents are contained (mixing height). The differential equation

given above must be solved as a funct,ion of time for ali boxes which cover the

area of i nterest. Vari abl e emi ssi on rates ( by ti me of aay) may al so be con-

si dered.
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The box modeling performed for ucO utilizes a

flow scenario of 24 hours in total duration. This

epi sode that mi ght potenti al ly occur duri ng the I ate

The model used here solves the differentiat equation above as a function

of time' considering varying emission rates and box configurations. Box dimen-

sions are user-selected based upon the topography and source configuration

within each box. The wind speeds within each box which do not have boxes

further upwind area also selected by the user. The wind speeds in boxes further

downwind are calculated by the model based on mass continuity.

maximum worst case drainage

i s a sonewhat conservati ve

fal I and wi nter months.

ValIey cross-sections and the box configuration selected for the analysis

are shown i n Fi gures 4-1 through 4-4. The compact nature of the processi ng

facilities forces all process-related emissions into a single box, additional
boxes are selected for haul road vehlcle emissions and ventilation flow (upvalley

and upsl ope boxes ) for conti nui ty purposes . The empty upsl ope and upval I ey

boxes dictate the venti lation rates that are 'to be expected in the critical
downwind effluent-laden boxes. These boxes in effect supply clean dilution air
to the canyon configuration.

Box i nput va ri abl es for the model are shown i n Tabl e 4- l. gnty wi nd

speeds for Boxes 1, 2, and 4 are user sel ected, the other wi nd speeds arA cal cu-

lated through mass continuity. The resulting wind speeds in the emission laden

boxes are all less than 2.4 meters per second. Thus, a very realistic worst

case drainage wind is simulated. Emissions frdm aIl processing sources are

whol ly contai ned i n Box 5. It al so contai nes one-fourth of ail vehi cul ar and

haul road emissions; the remainder of which is apportioned uniformly through

Boxes 6 through B.
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Table 4-2 displays the distribution by percentage of each source category

emission allocated to each box. In view of the source emissions'spatial

distribution, Box I will depict the worst-case, off-property, concentration con-

di ti on.

A s urnnary of hourly emission rates lnto eactr uox over the.24-hour period ls

shorn in Table 4-3. It has been assumed that all minlng operations and vehlcul ar

trafflc are constant throughout a Z4-hour perlod. Thus, hourly ernisslons rithln

each box do not vary, simulatlng a very conservati ve condltion.

The resul ts of the model i ng and the fl ow parameters from the box con-

fi gurati ons are shown i n Tabl e 4-4. The I ast col umn di spl ays the y{orst case

Z4-hour average concentration predicted in each box. Boxes 5, 6, 7, and I have

non-zero concentrations. Alt other boxes lack sources or are upwind boxes

without transported pollutant burdenr

Box I di spl ays the hi ghest predi cted Z4-hour concentrati on of 43 ltg/m3.

This value oicurs because all mining activity emissions accumulate upwind and

are transported i nto Box 8. Despite the severity of the chosen worst case

24-hour meteorological condition, the maximum concentration is only 43fi,S/m3.

Background air quality is relatively good. Total suspended particulate (TSP)

data col I ected from Boardi nghouse Peak, approxi mately fi ve mi I es south of the

mini ng site, during the summer of tgtig i ndicated an average val ue of 35pg/m3.

for a Z4-hour period. Since surunertime conditions typically yield the highest

TSP concentrations, a background value of 35 pglm3 should provide a reasonably

conservative estimate. For a worst case Z4-hour condition, ofl ambient TSP con-

centration of tS lt9lm3 could be expected. This concentration is well below the

NAAQS Z4-hour secondary standard of 150 #g/m3. 
'
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o
PERCENTAGE OF SOURCE CATEGORY EHISSIONS

ASSIGNED TO INDIVIDUAL BOXES

MODILING ANALYSIS

TABLE 4-2

Source

Haul. Road

Primary Crushing

Conveyors and
Transfer

Si lo Loadout

l.li nd Erosi on

Stockpi I e Emi ssi ons

Mi scel I aneou's
Vehicular Emissions

B_ox #5

25X

r00r

r00r

r00x

r00f,

I00[

?5X

Box #6

257

Dtr,CLrt IO

Box. #7

25f,

?51

Fox #8

,trcLJN

!-

9RqL{F
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Box #

24-HoUR

50

?0

50

20

50

50

50

50

MODELING RESULTS AND WIND

FLOI.I PARAMETERS

TABLE 4-4

t'li nd Fl ushi ng*
l.lidth Speed Perl od-[trf ffrffi1 rfsecT-

I

?

3

4

5

6

7

I

450

550

60

350

500

450

600

600

275

450

275

200

350

350

350

350

1. 50

1. 50

2.49

1.00

2. 1g

2.19

2. 1g

2.lg

300

366

?42

350

230

206

?75

275

0

0

0

0

28

33

38

43

* 
-Flushing period is the time for each box to reach Lleof its final

pollutant burden due to sources within'that box.

24-Hou r
Average

Concentrati on

3?



The conservatisn of the .uorst case 24-hour TSp concentration estirnate

results from the chosen set of meteorological conditions. A drainage co4dition

capped by a low mixing height (50 meters) has been assumed io occur threughout

all 24 hours of a particular day. Usually, drainage winds induced by nighttlme

cooling are present from early evening to mld-morning of the next day. Hinds

during daylight hours increase substantlally as early morning inversions are

broken. l'li nd speeds during the input meteorol ogi cal conditions were determined

by preventlng values above 2.5 meters per second, the hlstorically recunended

worst case value. The hi ghest rind speed of z.4g meters per second occurred in
Box 3. The I onest wind speed, l.o meters per second, occurred in Box 4 and ls
considered a nearly calm rlnd. For all cases, wlnds were either at or rrll
below the 2.5 meter-per-second rlnd speed.

In conclusion, the conseryati ve nature of the model led eteorologlcal con-

dltions only produced a worst case z4-hour TSp concentration of 43 psld. rnen

added with background, the total ambient concentration of tgltsln3 ls rell belor

any of the applicable ltAAtls. under nomal condiilons, TSp levels shqrl d be

signfflcantly luer than the predicted value of lS pSln3.
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AIR QUALITY

Air quality in the legioq is generally good due to the lack of major pollution sources.
There are no Class I airsheds-in ttre viclnity. Although monitored data'are not available
for the project arear there is no reason to expect th:t air quality attainment standards
are being violated for any monitored pollutant.

Tl9 f"jor local nonpoint _sources of air emissions are vehicles on the highways and roads,
which emit carbon monoxide and create fugitive dust (on dirt roads).

AIR QUALITY

Short-term low impacts to air quality are anticipated. During constructionr the
processes of clearing land and excavating the trench and the movement of equipment
have the potential for generating fugitive dust. Emissions of carbon monoxide, nitrogen
oxides, and hydrocarbons would be emitted by equipment fueled with gasoline, diesel oil,
or other fossil fuel. Fugitive dust generated during construction would be controlled by
applications of water on cleared land.

After construction, fugitive dust potentially could be generat|d qy wind on exposed soil
of cleared land if tlre a-ppropriate mitigation measures are not implemented.
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FIGURE 8.4. THE WINTEH QUARTERS ROUTE

Segments l2*, ?;0r ZLr 23*i variation Segment 22i associated Segment lgt
Segment l?* (3.7 miles in length) is part of the existing pipeline and for purpose of this
study begins in the northwest quarter of Section 25, T.l2 5., R.5 E. (SLM) at the
headward side of the Cabin Hollow Creek Drainage. The pipeline trends southeasterly
from near the junction of Skyline Drive and an unimproved two-track road, the latter of
which runs adiacent to the pipeline for one-half mile before turning south. One-third
mile thereafter, the pipeline begins descending some 11000 feet in 

-elevation over the
next mile to the crossing at Gooseberry Creek, then ascends nearly 11400 feet over the
remaining 2,2 miles.

An unimproved two-track road roughly parallels the pipeline for som e 2.6 miles beginning
about 0.4 mile west of the Gooseberry Creek crossing to the eastern end oI
Segment l2*. The roadway crosses the pipeline at numerous locations along the
segment.

Segment 20 (9.1 miles in length) trends east/west for approximately two-thirds of its
proposed le1g1h afong the upland reaches of Winter Quarters Ridge before descending
just west of Scof ield to crossings situated at an unimproved two-track road, Wintei
Quarters Creek and Mud Creek. After skirting the southern corporate limits of Scofield,
the segment turns southward just east of Mud Creek atop the ridgeline separating
Pleasant Valley on the west and UP Canyon to the east for the distance of l.l miles. At
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that point, the proposed segment turns east for .75 mile and then south for the remaining
distance.

An unimproved two-track road would run adjacent _to the ProPosed_ pipeline segment from
the vicinity of Scofield to the junction with either Segment 2L or 22.

Segment 2l (3.I miles in length) descends the ridgeline north of Broads-C_anyon crossing
alo-ng its course 2 unimproved roads and the stream at the mouth of Broads Canyon
bef oie reaching and crossing Mud Creek. The proposed pipeline qegmglt then runs
upstream adiacEnt to and west of Mud Creek until the mouth of Slaughter. House Canyon
where the iipetine crosses to the east side of the creek near an- existing h.ighway
culvert. ThL iegment then continues upstream to connect with the existing pipeline just
east of Utah State Highway 96.

Segment ?J* (1.3 miles in length), part of the existing p.ipeline, differs. in elevation by
o"Er 11200 feet between the-western end (lowest) ind 

-eastern 
end (highest) of the

segment. The pipeline follows the ridgellne between Boneyard Canyon gn the north and

t*igazine Canybn to the south and conlinues eastward to a topog-raphic feature. referred
to is rThe El'bow'. This location marks the eastern extent of the proposed pipeline
.*rout* project and is situated in the southwestern quarter of Section 27r T.l3 5-v R.7 E.
(5LM).

Segment ZZ (i.3 miles in length) is 1n. eastern alternative for the Winter Quarters
RoT,rte. The pioposed segment iilstead of descending along tle ridgeline of Broads C_anyon

like Segment it, sidlei eastward and southward along..tfre--upper reaches of Broads

Canyon"b"for* ."loining the existing pipeline. at rThe Elbowtt. Unimproved two-track
roads exist adjacent to the Proposed pipeline alignment.

Segmen!.19*
Routes (l) or
Segment 19*

(Z,g miles of existing pipeline) is not a part of either W inter Quarters
(Z). However, if eithel of'these routes is selected, the existing pipeline of
cannot be abandoned as it is needed to supply gas to a tap line that joins

Main Line No.
be abandoned.

4l at the western terminus of Segment l9*. Because this segment cannot
the environmental resources are addressed along Segment l9* not as Part

of the routes, but as a segment associated with the route.

The first one-half mile on the western end of Segment [9* trends northeasterly before
turning in a southeasterly direction. The southeistern comPonent follows the ridgeline
betweEn Slaughter House Canyon on the north and Boardingfouse.Canyo.n to the south

and crosses aild runs parallel tb a unimproved road for nearly 0.5 mile at the western end

of the cornponent. At the eastern end of the segTgnt, the -topognqhy. descends nearly
l r l00 f eet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23*.
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GEI'TERAL DESCRIPTION OF HONITORING PROGRA},I

Radian Corporation is r.nder contract to coastal States
Energy coupany to provide meteorotogical and air quarity moni-
toring at sites near clear creek, utah. The routine rnoniioring
network consists of: 1) a shelter and l0-neter tower sysEe*
located atop Boardinghouse Peak monitoring wind speed, wind
direction, teuPerature, precipitation, net radiation, and solar
radiation, and 2) a mechanical weather station located at the
base of Eccles Canyon mo-nitoring wind speed, wind d.irection, andteuperature. The Boardinghouse Peak and Eccles canyon meteoro-
logical monitors are taking conLinuous measurements for one year
from January I, 1979 through December 3l, Ig7g. particulate
sampling will be perforured at the Boardinghouse peak site during
the five-month period from June 1, LgTg through 0cEober 3l , LgTg.

All instrumentation incorporated into the rnonitoring
PrograE meets or exceeds Ehe specifications in EpA's Ambient
MonitorinH Guiderinqs fgr Preventiorl of SiFrifieant D*t*rio=rrio'
(PsD) , FIay -1978 - The shelter systen atop Boardinghouse peak is
an exi s ting radio s tat ion shelter wi th exc lus ive leas e ri ght s to
Radian for the PurPose of this monitoring progr4Tn. 'The data
systeE at the Boardinghouse Peak site is a Radian-designeci and
manufactured DART I which generates hourly hardcopy reports of
five-miuute averages and daily suurrraries of hourly averages as
well as recording the data on industry-compatible g-track ma*Retic
tape' single-channel Esterline-Angus stripchart recorders pro-
vide additional backup to the DART r data sysEem.

rn addition to the routine monitoring progrrrr described
above, Radian Corporation is perfo:ming several short-te:cp,
special uonitoring Progragls at Eccles Canyon and at Clear Creek.
These include a speeial particurate sampring progran, 8,, upper
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level atmopsheric
These programs are

sounding progran, and a special
discussed in Secrion VI.
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noise study.
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II . srTE DESpRT.PTToNS

Boardinghouse peak S_iEe

The meteorological monitoring station atop
Peak is at an erevation of g ,943 feet. The site is
2\ miles norEhwest of the cormunity of clear creek.

Boardinghous e
approximately

{|l
t

The site is virtually free of obstn:ctions to the wind.
Although there are rnany trees in the wicinity, the tops of all
but one tree are below the crest of the mountain. A single
deciduous tree about I00 feet northeast of the meteorological
tower will cause a slight decrease in wind speeds and a slight
increase in wind direction fluctuations for northeasterly winds,
which are very infrequent at the site. Dr:ring winter, when the
tree is bare, its effeets will be almost unnoticeable. The radio
shelter located aPProximately 60 feet north of the meteorological
tower will have little effect on winds since the rop of the
shelter is belcw the base of the tower. A radio tower about 30
feet north-northwest of the meteorological instrrmentation wi1l
verT slightly affect w.ind speeds and wind directions for north-
northwes terly winds

Ecc1es Canvon S ite

The mechanical weather station at Eccles Canyon is at
an elevation of 7, 950 feet. The site is approxiuately 3 miles
north of the collmunity of Clear Creek. Prior to May 24, LgTg ,
the station was located approximately 75 yards to the west of
Highway 96, which runs along the floor of Pleasanr Val1ey. on
May 24th, the station was moved to a point appro:(imately 120
yards west of the highway and about 40 yards northwest of the
f o:mer s ite .
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The weather station is l0cated at the jr*ction of
Eccles canyon, which runs east and west , and preasang valley,
which runs north and south. The terrain rises sharpry on either
side of both Eccles canyon and Pleasant varley. The acrual flowat the site during daytime hours wilr be the result of a com-bination of the large scale flow over the region, channelirrg
effects, and uP-valtey flows in Eccles canyon and pleasan; valley(the uP-valley flows in Eccles canyon is east to west, while in
Pleasant VaIIey, Dorth to south) . During months of hearry snow
cover, when surface heating is insufficient to create a strong
up-valley flow, the actual flow at the site will be priruarily a
conbination of the large scale flow and channeling effects.
During nighttime hours, the actual flow at the mechanical weatherstation site will be the result of a cornbination of the large
scale flow, channeling effects, and down-va1ley flows in Eccles
carryon and Pleasant vaIley. Down-va1ley f rows are most pronounced
during periods of clear skies and very right winds. rn surmary,
the actual flow of air at the site will be heavily influenqed by
the courplex terrain of the area. The resulting flow wiII a.p*rl
on the relative strengths of the contributing factors.

rt should be noted that the heavy growth of evergreen
trees close by to the southeast through southwest of the mechan-
ical weather station will significantly reduce wind speed.s for
southeasterly through southwesterly winds .
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III. sYS_IEl"r pE s CRIPT I 
-ON

A. Da_tra Acquis ition Svs t eg

The data acquisition system used to collect and reduce
conEinuous air monitoring data consists of the Radian-designed
DART (Daca Acquis ition Reduction and Transmis s ion) sys tem. This
sophisticated data aequisition system is designed to meet most
air monitoring aPPlications, and provides the following features :

1) system operation cornpLetely r.nder software
control.

2) Real time data processing.

3) Hardcopy printour provided on-site for
inspection by operators.

operator keyjins for setting system parameters
and cheeking sys Eem operation.

DaiIy self-diagnostics .

5) computer- controlled calibration of ins En:nents .

7) coaputer monitoring of status of Erany key
fi:nctions.

(

I

{
I

I

I

io
4)

s)

8)

e)

Data recorded
or nine-track

on industry compatible seven-
rnagnetic tape.

Battery- povrered clock which enables computer
to arways mainLain correct time, and, to identify
C':=atiln and tir:e cf _EoTrer failu=es.
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Radian' s data collection system is designed around a

Motorola M6800 microprocessor, The use of a uicroprocessor
allows a variety of sophisticated data collecEion schemes with
virtually no hards'rare expans ion. Radian' s s tandard svs tem uses
15K (expandable to 65K) of random access nenorJr. A built-in
cassette tape unit is used for program storage and loading. As

a result, by sirnply ehanging the program tape an entirely dif-
ferent sys ten configuration can be irnplemented. Many system

Parallnters , sueh as sarnFling times , averaging times , input volt-
age ranges, printout fornats , and recording techniques are r-rnder

so f tware conErol .

whi c h, wi,;' :rf#H: : 
" 

: : ; :"::.", :::;" l;HT:. 
" 
::T.:: :: c an

perform EIny prograurnable fi:nction. Using Radian's Relocatable
Asseubler and Relocatable Loader, Radian's .standard data
acquisition program can be nodified to include new averaging or
data reducEion techniques. For exaryl-e, equations to correct,
non-linear input values-or dala reduction routines to calculate
vector averages for wind parameters can be .iA"A to the system
software. Various line protocols for telecomnr-urications , new

operator key- ins , and changes to report formaLs are .other
features that can be changed or incorporated into the data
acquisition systeu with only software changes..

Radian's standarC daEa collection program takes one-
second samples from each data channel and then uses this data Lo

fo:m five-minute averages for each channel . These five-sinute
averages fo:m the basis for further data reduction. After one
hour of five-minute averages have been collected the micro-
processor energizes, through relay control, Ehe teleprinter and
prints a hardcopy of the collected data, BS well as recording
the data on tragnetic tape. Since the teleprinter is a mechanical
device, the microprocessor turns trhe teleprinter off after the
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PrintouE is coupleted, greatly enhancing its lifetime. The
uragnetic tape trarrsport used in the sys tem is €tn indus try-
comPatible, increuental rrrite, seven- or nine-track r:nit. The
unit is equipped with an auto-load feature which automatically
reloads and erases several inches of tape following a power
outage.

An interface in the microcomputer r:nit, the Device
Controller, Ellows the m'icrocornputer to control the power to
variorrs devices such as the teleprinter, cassette unit , and
particulate samplers. The Device Controller can handle up to
sixteen devices. Each device can either be wired for a contact
or ctosure, useful in the auEocalibration of ins tn:rnentation,
or wired to switch 115 VAC. The Device Controller can be
accessed either by the microcomputer or by an operator via a
lighted pushbutton switch panel . !{hen an operator sets a
switch, this info:=nation is available as status inforuration to
the miqrocomputer and recorded along with the data collected
during this time. Therefore, there are no r.urerrpLained events in
the recorded data due to operaEor intervention.

The analog- to- digital voltage convers icrn r:rrtt (A/D)
incorporated in the DART is custom built by Radian for air moni-
toring apPlications. It has 16 channels, each with individr:ally
adjustable amPlifiers to enable it to eccept various types of
input signals . The A/D rrnit has LZ bit accuracy, i. e. , the full-
scale input signal is divided into 2048 segments. Channels can
be nanually selected for display via a thumbwheel switch.

The device controller allows the miniccmpuE,er to assume
control fr.mctions in addition to its regular duties as a reaL
time data Processor. This r:nit consists of a blank of relays
which are controlled by the computer. The reLays control power
to the high volume particulate samplers , the zero/span valves

I
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in the analyzers and the main power switch to the station.
Interior teuperature is monitored and recorded, and if the
teuperaEure rises above 90"F, the main power switch is thrown.
This prevents over-heating of the station in case of air-
conditioner failure. The relays also control power to the hard-
copy prinEer and the nagnetic tape r:rrit. The couputer turns
these on only when they are needed, reducing their duty cycle
to less than ten percent of real tine.

rrni, has ":':J:::";::i[TI;,';.::";;T3l.,HIi"ll."ln"width rrith Ern unusually high quality print image.
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MeteoroloFigal Svstems

Bo3rdinghoyse peak Sir.e

trilind speed and wind direction sensors are mor:nted atop
a 3l-foot wooden pole (without guy wires) planred in the grorrnd.
A Pyranometer and net radiometer are mor:nted on Ehe seme pole, at
aPProlcimately 64 feet above the grornd, while an aspirated tem*
perature sensor is mor:nted at approximately 5 feet above the
ground.

t{ind Seeed- SensoE

Model 010 lil: :;::: il":::T::,:H,'::"5'"[:; 
*ffil":::ll=

is suPPlied with an internal heater which hears the sensor and
Prolongs the bearing life. The heater produces a slight positive
Pressure which prevents "dirty air" from being drawn in, thereby
increasing the bearing life

Spe eif icat io_ns Maxiur:m Operating Range

0- 125 ryh
Starting Speed 0. 6 uph
Calibrated Range 0-100 uph
Aecuracy tLZ" or 0.15 uph
Operating Teurperature Range

-50"C to +85oC (-58"F ro
+tg 5 . F')

Response DisEance Constant
Less than 5 feet of flow (rhis
is the distance that unrst be
traveled by the air after a
wind gus t has occ':rred be fore
the wind s-oeeC sensor reaches
6 3ii o f uhe new s.o ee d . The

B.

I

r

#
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lower Ehis value is, the
becter the instrr:aent is. )

Wind Direction SeIrso r

lfind direction is measured wi th the He t one ,

ted, Hode1 020 Wind Direction Sensor, which utilizes a
weight air fo il, vane for sens ing vrind direction. This

one

Tenglerature Sensor
SJree j,f icatiohs

Incorpora-
l ight -
sensor
des cribe dis supplied wich an internal hearer similar to Ehe

for the wind speed sensor.

Spe c i_ti cat ions Operating Range (Azinuth)
0o to 540o 

.

S tarting Thresho ld 0 . 6 ru'ph

Linearity tU"A of full scale
Accuracy t3 o

Dau,pint Ratio 0.4 to 0.6
Delay Distance - Less than
3 feet

Asp!:ated 4m-Fient Terouerature. Fggsor

TeuperaEure is sensed by the llet One, rncorporated,
Hodel 050-2A Teuperature Sensor. This the:mistor-tfe sensor
is housed in a heated uotor-aspirated radiation shield, the
Met One , IncorporaEed, tlodel 075 Aspirated Terryerature Shiekl.
The heating system affects the aspirator ltrotor assembly only,
and does not affect Eeasurenerrts of anbient teuperaErre.

0p erating
+50. c
Linearity
Accuracy

Range -50'C to

t0. 15'C
:0.1"C

tt
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Radiacion Shield
Spe c j, f ic at ions Operatlng Tenpe=air:re Range

-50"C ro +85"C
Radiation Error Less than
0. 05 "F under naxiur:m solar
radiation of l. 5 gn-cal / em? /
Ein.
Flow Rate
Sample Air
Scrubbing Air

500 fr/rnin.
1000 ft/min.

Pre cip irarion

Precipitation is rneasured with the Het one ,Model 0995 Tipping Bucket Rain/Snow Gauge, which has ato enhance the capture of wrnd- d,riven precipitation.

Incorporated,
wi.nd s creen

il

Specifications

ors

Plug-in translator cards
Het One , Inco::Dorated , are us ed to

Operating Range
Resolurion 0. 0I inch
Dimens ions B - inch diame ter
orifice, 20-inch heighr
Cor:nter Digi tal count er ,

analog output
Accuracy 0,57. calibrated ar
+ inch per hor:r, or rl% up to
3 inches per hour (ueets pSD
sugges ted accuracy)
Conversion Accuracy t0. Z% of
the trans lacor nrodule output .

or tt tra::t s lacor
Erans forur the

modules" frou
s i gnaLs f ron the

L2
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above Eeteororogical sensors into desired voltage outputs. Thesesignal condirioning carcis are housed in a mainfra*e (Moder raOby l{et 0ne' rncorporated) . A power suppry card, is also housed inthe uainfrane to provide the electricity requirements of thetrans lator cards ' The fol lorring types of cards or modules areused:

. Power Supply l,Iodule

. Wind Speed Module Model 11g0

' 540 o wind Direction Module Moder 1rg0

. Ambient Teroperature sensor Module Moder ra30

' Precipiration sensor Module Moder. 1270

Ner Radiarion

Net radiation, r+hich is the difference befiseen inconingand outgoing radiation (both rong and short waves) , is measuredby the ttEATHERtronics Model 3035 Ner Radiomerer. i.rtr;;;*eleuent consisrs of a brackened the:mopire

Data Recording Range
-180 to +180 hundredrhs of a
langley
Response t0,3 to d0 uicrons
Time Cons tant 12 s econds

Sola5 Radiariog

t;;
{
I

Total
I.:l.t:ett:-'. Inc.
elernent consis cs

sun and sky radiation ere measured
, P=ecis lc:r S:*ctre1 pr.:aic=€ie=,
of a blackened, themopile,

by the Eppl_ey
I:s se:si:.r

13
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Sue.cifications- Data Recording Range
0-200 hrrndredrhs of a Langley
I{avelengrh Range 0. 2g tro
2.8 microns
Sensirivicy 5. 61 nillivolrs
per cal cu 2uin- 1

Temperature Dependence
Sensitivity is consEant to
within I percent over ambient
teryerature range -A0'C to
+40'C (-4"F ro +104'F)
Linearity Response is Linear
up to inrensities of 4 cal

-J - I
cID, -min +

Response time I second

I
{

Ecc1es Canyon Sitg
.

Hind speed, wind direction, and temperature are
measured by Ehe Mereorology Research rncorporated G[nr) Moder
1072 l'Iechanical weather station. Data is recorded on pressure
s ens i t ive s triP chart p ape r , The MRr Mechani cal weatrrer
s tation is mor:nEed on a:' eight- foot high tripod.

Specificat iong Wind Speed Operating Range
.75 ro I20 uph
Wind Direcrion 0peraring
Range - 0o Eo 360'
TenperaEure Operating Range
- 90 "F Eo +LZO "F

L
14
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IV. 0P-ERATING TII,IE AIIALYSTS

This section presents the operatLng statistl.cs for
each of glts nrjor s.bsys teos contained rn the noni toring station.Table IV-I shows the data capture rates of each of these sub_
systerrc during each mnth froa January through Augus t 1979. Thedata capture rates reflect not only instrunent dorrntine, but alsodlgltlzing systen downtlue. Systeo do!flrtire lncludes conputerdomtiue, porer failures, no pmer aval.lable, and self-autouated
shutdown periods (auch as during air condltione.r,olfrmctions).

Call.bration and repair or replacenent of Eeteorological
Lnetruments occurs durlng scheduled calibration visits and,occasionally, dr:rtng r:nscheduled naLntenance. I{hile suchactivltles are being pursued, the invo rved channer s are Lnter_rupted' Such data interruPtions are treated as dolnrtlue aloa-nlth the losses of data due to senso! or electronf"" ,.fnrr;il---

The channer abbreviatlons rn Tabre rv-l are deflned 
=Ft=*E=

beloy.

WS : wind speed
IID : wind direction
mq: teurperature
PYR: solar radiation (total sun and sky)
RAD: net radiation (incoming minus outgoing)
hISD: "rind direction standard deviation
RAI: precipiration
TSP: total suspended particulate

15



tJ)
fr?
E-t

E{
r4t

F]

Ei O)(n L\
<gl
Or+
(J

tr{
v)
E{

Fl F4 r{I oro
>FlrF.r (J

^iJ
F-l it <
pfv
FEI U:} F
< frtE
E.. E{ Etr<F{E

<zEr< 
=<ir -a=
Frr

F.f
tJ7

-e..J
H
a4{
r:)
z,
T.l
rE

a
Jq

'l
I
t
t
I !o

I

r)
|fl
sl
(L
ol

t
tL
ol
co

I

rO
ol
rl

a

olg}

tr,
a

g|
ol
@

a
(!
gr

$l
a

t-
Ol

FI
€{< frt
|JE{p<
EFq
q)

I I I I t recls
lo {. {o

H

E OIS61SqsjCtq)Er
ft Ff r{ Fl r{ F{

o|
F*l Ct
F4 gl
F;
F{
P{-
4a
L)

e
!P ql(9ot@tEs$s
= o|SOlrTrclGtcbcr

ca Ff?t l?l

F
t Qsrlstso6'1toE ol|9esGsFo:

Fl F{ rl ={ rf

QreFs€eFs('|SCTSGTtsollS
d r,l Fl Fl

orecDsGGSCEolsgreGGSUr
d Ff Ff FlFl

g)tsocttG)srFs
olQsgrctGiq)e

-fF{ F{F{ d

grs€€sE|J)$glssGss€ol
F{F{F{fl;l

ilCOTTSFfQF{d
!OCurO!D!Ot?!D!Dlr tt I ttl
Fl F{ F{ r.l F{ Fl F{ F{

E
h
P{

A{
E
TN

A-

tJ)
I

Fo
E
5rlp{

ts
qls
frl
=.FT
tfi

{

L

I

l.

L
CE
<r1,..<=fi)F=fq4 i't



CN
f.l
E{

F{
-^
Flz<o
E< t-t
t'2 E-{ CDd{l*
O E-{ gt
C) It: F{

(UF(E -
I Of'rrr>h iqBoH E-{,^<(}

frl bR trr pFl,-, - <
Fq t4l<F'lrit
FrF{r(E<()E

F(HE{
=trt<olE!trtrpL)or

H fr:l F{
tr{E
{t; r
CJ Fl

t''it
{
t

F{

F

L7



I
I
I

v.

lrNDIAII
CORPtOfl',ll.flOX

DATA PFESENTATION AI\TD SUM'TARY

da,a a, .,:T:"i:::lil :il:::."Jffi::;";=:::":::il:: lff:::::
the variability of total suspended particul,ates and, meteoro-
logical Parameters with time. AtI parameters, excepE suspended
Particulates (?4-hour sanples) , wind direction, wind direction
variance, and precipitation are sampled once each second, but
recorded es five-minute arithrnetic averages of the one-second
saryles. tilind direction averages are modified to correctly
treat winds crossing through north. Variance is computed and,
recorded from the 300 one-second sauples correctrly accounting
for crossover. Precipitation is cuuulat,ive and recorded as
five-minute totals. The master data base from which the data
tables in this report were generated consists of hourly averages
couputed from the twelve five-m'inute averages recorded for each
horJr' The hourly wind direction sEandard derriations are conrputed.
frorn the one-second samples rrsing the five-ninuEe wind, direction
means and variances. Five-minute Precipitation totaLs are sr:mme4
to make hourly totals. This averaging Eechnique tends to smooth
instantaneous maximr:sl values , and the result is especially
evident when conparing wind speed values to local National
ifeather Senrice data.

The r-rrits of the neteorological parameters are given
at the top of each table. It should be noted here Ehat inside
teryerature is Eotlitored and recorded as a functional part of
the system buE is not presented in this reportr.
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L Tab I e V- 1 pre s e:rt s the naE i onal and

quali uy s tandards (NF$QS ) for toral suspended

Tables V-2, V-3, and V-4
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August 31, L979- The averages in Tables v-2, V-3, and v-4 are
arithmetic averages of the hourly values for the associated
periods with rhe folrorring exceptions:

I^Iind direction is computed, using a vector
averaging technique where each vector is
as s igned a r:ni t magni tude.

sorar radiation values are averages of
daily totals of langleys. The daily rorars
which are used in coryuting the monthly
values, are coryuted by surrrning the hourly
averages times 80.

Precipitation values are cr:mtrlative totals
of the hourly totals.

r Particurate averages are coquted as the
geornetric mean,

Tables v- 5, V- 5, and v- 7 shows a bivariate .distributionof wind direction and wind speed at boEh siEes. Graphical wind
roses are shor+n in Figr:res v-1, V-2, and V-3 for the Boardinghouse
Peak and Eccles Canyon sites, respectively. A graphical three-
dimensional suullnary of wind data is also shown in Figure V-4
for the Boardinghouse peak site.

Times used in the data presentations correspond to the
aPProPriate loca1 Eime, i. €. , MorrnEain Daylight Savings Tirne and
Mor:ntain Standard Time, depending on the time of the year.
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FPECIAI. FIONITO4ING PROGRAMS

ln support of the proposed HcKinnon otl'nes development
effort, Radian Corporation perforned several special monitoring
Progrnln-q in addition to the routine monitoring reported in the
previous sections . Tttese special prograuui are discus sed in this
s ection.

A. Particulate Monitorine proqram
+

Radian is perfor^ming a special , short-tem, particulate
monitoring progran at Eccles Canyon and Clear Creek, Utah. A
total of five (5) TSP samples rnere collected in July at Eccles
Canyon near the portal tocation. A routine saryling prog3Enm was,
also, initiated in July to collect TSP sanples on an every-third-
day schedule at Clear Creek. This progran will continue for
approxinately five (5) monrhs.

The Purpose of this special program is to assess TSP
Ievels near the mine portal site and at Clear Creek and courpare
these levels with those measured at Boardinghouse Peak, The TSP

leve1s neasured near the portal site uny provide uore represen-
tative data than the Boardinghouse Peak or C1ear Creek data re-
garding baseline conditions and the impact of the proposed
mining activities on the area.

It should be noted that the Eceles Canyon particulate
saupling site does not conform to TSP site selection criteria
outlined in Se.l-ecting Sites foT Fonitoring Total Suspgn4ed

Particulatgs, Revised, EPA- 450 | 3-77-018, Research Triangle Park,
NC, Deeember L977. Specifically, the TSP monitoring site at
the proposed portal location is within 60 feet of the dirt road
which follows along the base of Eccles Canyon. Due to the
lrnitations of the r:gge.C terrain, the hi-vol seEnler and
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portable generator could not be separated farther than E0 feet
from the dirt road' This road is open ln the srrrmer months a'd
although the traffic is light (priurarily local hrrnters ) it is
nearly certain that the proximity of the dirt road will have asignificant effect on measured TsP levels. Despite this deviarion
from EPA's TsP rcnitor siting guidelines, it is felt rhat rhe
Eccles canyon rnonitor will provide r:seful pre-const:rrction amt,ient
data to be coryared with ambient levels once the mining operation
begins, in accordance with office of surface Hining (osl,g moni-
toring requirements. (This dirt road will be paved once mining
operations begin. )

Resurts of the saryling prograrn at Eccles canyon and
clear creek are Presented in Tables vr-l and w-2, respectivery.
As noted in Table vl-l, the sample at Eccles canyon for the 14th
was not made during the standard rnidnight-to-uidrright period.
The timer ruechanisrn on the seryler rnalfirnctioned and the Hi-Vol
did not turn on at midnlght. Ttris was discovered by the operator
during his rnorning attendElnce, and the saurpler rf,as started
manually at approxinately g : 30 a. ru. (rocar tine) . The sample
was continued rrrltll 9 : 25 a. rr. on the 15th . Although this
sample does not cover a standard EPA-designated run tiue, the
data is included for infomation prJrposes.
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Introduction

An upper- lever atuospheric p iro t bar roon s or:nding
PrograE was conducted in the clear creek, utah, area for the
Pur?ose of investigating topographical effects on wind flow andteuPerature in the area and the interrelationships of synoptiepatterns and toPographical effects. pilot balloon sor:nditrgs ,from rstrich teEPerature, wind speed, and wind di.rection as efunction of height are obtained, were conducted from lowerEccles canyon (at the si te of the nechanical weather s tation)and from Boardinghouse Peak (at the site of the ueteorologicaltower) .

S chedule

and rand,::r:::'::":i:i"::: :;iljffi1;:'r::::;T:" "H:l::::"
during rhree periods (Aprir g-rz, 1979; July 3-7 , !g79i andSepternber 19-20, 1979) . .H*"ry snore cover and lrinter-like
atnospheric eonditions characterized the April saryling periodwhile negligible snotr cover and very werm conditions charac-terized the Jury period. The septenber sampring period wascharacterized by negrigible snow cover but somertrhat coorerconditions than during the July period.

0n each of the sampling days, it was desired that databe obtained at both sites during the morning and afternoon, whendispersion potentiar is no:mally weakest and strongest, respec-tively' Deviations frou the planned schedule occrrrred severaltimes during the Aprir saapling period as a resurt of poor
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weather, road, and trail conditions . Ttre september sa*pling
period was reduced to two days because of equipnent problems
which occurred after arrival in the study area- However, BS
uEny runs as Possible were condueted during the two day period
to provide e set of data which shows changes in atuospheric
conditions over relativery short periods of time.

Ins tnrmentation. and Methodolggv

upper lever teuPerature and pressure Eeesurements were
obtained through the use of the following equipment: helirm-
filled 30-gram pilot balloons, model AS-18-pT Airsond,es from
Anbient Analysis, Inc,I the model TS-2A Grorard Station Receiver
from Ambient Analysis, Inc. ; the TS-1A-l-pc progranrmable Calcu-
Lator (a nodified HP-97); and the lraranrz Superscope audio
cassette recorder,

' balloon d.ring flight, ie a pressure-Eeqreratnre aensor corroblned
wlth eolid-stare erectron{cs in a heltcoid properler-shaped
package of norded s t]rrofosn. Ttre teryeraE're sensor. (bead the::n-
istor), wtrich has a precision of r.5oC and resolution of .loC,
1s D*rted in a radiation shield at the trp of the propeller and
is aspirated by lts Dtion. The propeller also s10wg and sta-
bilizes the descent of the package after the balloon br:rsts, ob-
vlating the need for a paracbute. The aneroid capacltence-Eype
presaure aensor has a preel.slon of 13.O ntllibars and a resolutl.on
of 1.0 millibar- A ctyetal-controlred teler.etrry trsraEitter
tlansmits on a frequeaey of 403 lrllz. A11 electronics are powered
by a 9V transistor radio battery.
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are receivl.#T;::::.Tl :;:";n;':::::,j=::":H.::=';il;,a1
data are displayed on the receiver via lighr-ernitting diodes, and
two 25-pin connectors perrnit transfer of the data to the progr'Tn-
mable calculator and to the audio cassette recorder which is used,
as a backup for the calculator hardcopy (the data can be reread
frorn cassetEe tape) .

The Prograrrrnable calculator is prograumed to receive
teryerature and Pressure data from the receiver, calculate heights
through use of the hypsometric equation (ternperature and pressure
are the inputs for calculating height) , and to present on hard-
coPy tenperature as e firnction of height. The data are processed
such that teryerature versu.s height is available for increments
of aPPro:rirnately thirty seconds during the balloon flighr.

To obtain w'ind speed and wind direction data with height,
the 3O-gram balloon is tracked with a single optical theodolite.
Heasurements of azimuth and elevation angle are obtained every
thirty seconds. Since the height of' the balloon versus tiue is
known from the calculator printouE, there is no need to assurge a
balloon ascent rate (assrned ascent rates have been for:nd to
have lirnited accuracy) . Ifind speed and wind direction versus
height are computed in-house using simple three-dimensional
trigonometry, which requires azimuth and elevation angles , height,
and tine as inputs to the wind speed and wind direction calculations .

s cal e) *."il:=':::;1ff": Ti:;'::,:ff ffi ;';: T:li "J:'=**
July uPPer air saupling prograuui (based on rneather charts and
the uPPer air data obtained during the sarupling progrnqs), and
aiso s'jEe.riza tlte finClnes c! the prog=ans, with e::phas+s cn
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toPographical effects. Data for the Septeuber prograg are
currently being Processed, artd are not included in this report.
A discussion of the September saryling prograg witl be included
in the final report.

r) sJmoptic weaqher condirions Du-ring tlre April
en$ July Saupling Proeraus

l

during .n i#l i 
" :il i,:r;H: J:'*: :,. ::: ::il"Hil:i,

7-L2. April 7th and 8th were relatively EiLd, and skies lrere
cloudless. A strong upper level trough and associated storltry
conditions moved into the region on the gth. Winds bec+me
strong southwesterly aloft, and srrow showers and squalls began
as Pacific moisture flowed into the region. As the upper level
trough moved eastward out of Utah on the 10th, rrinds aloft becane
strong northwesterly, temperatr:res fell to very cold levels, and
snow showbrs continued as moisture fl,owed into the regLon from
the Pacific. Ttris weather pattern changed littte on the Ilth and
1 zrh.

Upper level weather qaps shms that, drring the July
Program (July 3- 7) , a persistent trough was positioned along the
Pacific Coast of the United States. Ttre saupling period was
characterized by clear to partly cloudy skies on each day but
the 3rd, when showers occu:red as e pocket of Pacific rcisture
moved over the erea. Temperatures were dld to warm during the
period, and not utrch change occurred from day to day (unlike
teryeratures during the April sampling period) . I.Iind speeds at
and above the level of Boardinghouse Peak were Eenerally
uoderate, Southeasterly to southwesterl,y winds occuned near
the leveI of. Boardinghouse Peak, wtrile southerly to southwesterly
winds prevailed at higher levels.
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Z) FindinFs of the April and Julv SaEr-ligg Tr_ograms

Th.e following are findings relating to topographical
effects on temperature and wind flm and the interreLationships
of synoptic patterns and topographical effects, as detected in
the April and July saupling daEa.

Deep surface-based temperature inversions were
detected in Eccles Canyon during several morning
pilot balloon runs. These inversion layers
ranged in depth from about 100 meters to 500
neters.

Dr:ring the July sampling period, when abrrndant
sr.rnshine prevailed, daytime heating rras fornd
to result in large increases in temperatures
near the surface of Eccles Canyon, whLle on
Boardinghouse Peak, the daytime increase in
teuperatrrre was relatively snall.

Most of the Eccles Canyon afternoon soirndings
dr:ring the sunny JuIy saryling period showed

that, even at heights well above the tops of
the cenyon walls, teuperatures were notably
warner than during the morning at the sane

levels, indicating that heating of the canyon
floor on sunny days influenced teryeratures at
considerable heights above the canyon floor.

Daytime up-valley winds in Eccles Canyon, which
we:ce typically eas t-northeas terly , rflere fonnd
to be quite shallow (generally less than 100

meters). With increasing height above the
cst-ron fLoa:, :r'i.lJ direcLions quickl-1;
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turned toqrard the direction of flow at levels
above the canyon. I{trile uany of the sor:ndings
were conducted while daytime rrp-valley flows
lfere occurring, only one sor:nding was conducted
early enough in the morning for the nocturnal
down-valley flow (generally wesrerly) to still
be present. However, the sornding data showed
that the down-valley flow was quite sharlow,
probabl,y less than I00 Eeters.

the daytime up-valley flows tended to be over-
ridden. by the large scale florr over the region
and by channeling effects during cloudy conditions
and/or when the large seale flow rsas relatively
s trong.

I{ind speeds generally r.ncreased r,rith height
above the floor of Eccles- Canyon
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C. So_r+d Level_S.r::-rey

,ha, tray o:"J;:::::'1,'ffi:il#,T;.il.::H"'il"H.T#:::.
McKinnon mines, a sorrnd level survey was performed in July 1979,
Results of the survey will establish a basis against which to
estinate increase in sor.urd leve1 frou the nining activity and
resulting impacts if any.

Sound -Surrrev

level (*, H^;.:::=lT:,Tll"il;T"":::::":ll"Tl,ll,'o*u
JuIy 14, 15, and 16, 1979.

After e reconnaissance of the erea, seven Locations
rtere identified as measurenent points for the survey. These
locations are identified in Figure VI-L.

Sor:nd measurements were performed dr:ring the follorv'ing
tiue periods:

Saturday, July 14

Sunday, July 1,5

Monday, JuIy 16

Tuesday, July L7

7-10 p.rn.

10- 12 a, m.

L2-7 p. rn.

I p.m. I e.rD.

11 a.m. 1 p,m,
4-7 p. E.
4-7 a. m,

At each location several obsenrations \ilere made with
the sornd Level meter. Sor.sld level variations generally et each
location were caused by variation in wind speed. It rf,as not
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I;tIlcoutrton to obsersTe a 10 dBA variation in leve1 !,rith the wind
changing from about 0 uph to I ryh, At low wind speeds, sound
level was quite rrniform being dominated by sErearn noise.

Heasurements were perfomed in accordance with AIISI
51. t3-1971, Methods for HeasuremenE of Sor-urd Pressure Levels.
The instrrnentation used was a Bruel and Kj aer 2209 Octive Band
Analyzer. Frequent calibration checks ,rrere performed with a
Bruel and Kjaer 4220 Piston Phone Calibrator. Ttris inst:nrmenta-
tion satisfied the requirements of a Class I Sorrnd Level l'Ieter
as specified in AI{SI S1.4-1971 Specifications for Sor:nd Level
l'leters . Standard non- acoustical data , temperature , hr-rraidity,
wind speed, etc. , and extraneous infLuences were recorded during
each Eeasurement period.

Results

of the suffey ere shown in Table VI-3. The
an "average" of ureasureuents takesr at each
period of observation. The measureuenE values

the neter reading during each Eeasurement.
in the tabre are those identified in Figtrre vr-z.

Sorrnd levels, Ets shown in Table VI-3, were verT r:nifo:m
at all reasurement Pos itions for various daytime and nighttine
periods. Major differences between positions were not noted
except for Positions 6 and 7. These loeations reflect the
absence of creek noise, the dominant influence near the ereeks.
The sor:nd levels are t1ryical of those reeorded in other wilder-
ness areas of the llnited States.

To obtain information on the distribution of sor-rnd as
a fi-utction of frequency, occave band sornd pressure level

-. Results
values represent
location for the
are averages of
Pos itions shsrilTr

t,?

45



-rE
EoEg
=50|\Ioocd
rd
TE

.o 40
o
Jlrl
frfJ
lrt 3o
E
=u,
s7
ur
GEA
e20--ov,

rc

ElDllt
Cffi

ueasurements were
in Figure VI-z.
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OCTAVE 8A}ID CEXTER FNEOUET{CI IHZI

FIGI,TRE VI- 2
RAbIGE OF SOI,IND PRESSIIRE IE\JEL MEAST]RED

AT SEIIEN DIFTERENT LOCATIONS

Several extraneous noise sources weEe obsenred. Dtrr-
ing Sr:nday, vehicles (recreational , perhaps , rnotorcycles ) Pas s ed

throrrgh the erea at a rate of about one Per every fifteen rninutes

during daylight hor:rs. No attempt was made to measure the influ-
ence of these sources as they are highly variable and well docu-

mented, Natrrral sources of sor:nd ltere from wind-vegetation
interaction, creek, birds, and suall animals.

Dnring the suffiey, rro trains were obse::rred active on

the railroad near Sgofield nor was the Utatr mine factili-ties
activE. A*. suc.::, it iata we:3 c;l-1e::*j icr inese sc'x=ces.
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rhe

aPPeared as though about 25 houses were occupied. The other
houses appeared to be weekend retreats or transLtLon quarters.
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DATA aDEQUaCT I!|FORIT,ATTON
FOR TEE SXYLINE I.IIttE I

vEcEIetrXOil OF TEE rrItfEER0IInBTERs TRACT

IIETEODE

General vegetation napping was d,one by using existing
information and lirnited grround truthing techniques. Most of the
napping was done using existing maps and d,ata from range analyses
prepared by the USDA Forest Service (Manti-LaSa1 National Forest,
Price, Utah). Maps from nine (9) different grazing allotments
were utilized to produce the l{interguarters Tract Vegetation Map

that includes a parameter of about .5 miles beyond the tract
boundarY- The maps from the grazing allotments outlined the
general vegetation types i. e. frTimberrt and trBrowse-Shrubr . These

tYpes were delineated on a map of the tract area and, named more

specificalty by our experience in the areaf quantitative data
from the range analyses (1966-771 , and, limited on-site grround,

truthing procedures. ff the understory or the dominant

vegetation tYpes varied by species composition, a more general
categorical name was given to the conmunity and described in the
trResultsrr section below.

1



REgULTg

VEGETATION !,IAPPING T]NITS

A vegetation map of the Winterquarters Tract Area for the

Skyline Mine was included in this report. Following is a list
with brief descriptions of each vegetation mapping unit that was

delineated on the vegetation map.

Asnen

The Aspen conmunity was the most common vegretation type of
the T{interquarters Tract Area. Aspen (Populus tremuJoides) was

the dominate overstory species, whereas, depending on the area

and environmental variables, snowberry (symphoricarpos

oteophrljs) or Oregon grape (I*fahonia repens) were the dominate

understory species.

SEruce-Fir

Also important by relative number of acres, were the Spruce-

Fir conmunities of the tract area. These communities were

doninated by Engelman spruce (Picea engelmanii) and subalpine fir
(Abies Jasiocarpa) . Understory varied from relatively little to
moderate ground cover, and often was comprised of gooseherry



currant (Rj.bes montigenum) .

Grasslands

Grassland areas were also mapped in the Winterguarters Tract

Area. While they were most comuronly dominated by mountain brome

(Eromus sarjnatus) or slender wheatgrass (Elymus traehycaulus) in
the tract area, other species of herbs, lfrasses and shrubs were

also colnmon.

SagFbruEh-Grass

The Sagebrush-Grass conmunities that were mapped were

dominated by Vasey sagebrush (.Arternjsia trjdentata var. r/aseyanal

and various g|rass species i.e. slender wheatgrass (Elynus

trachycauJus) and subalpine needlegrrass (stipa ealumbjana) .

Other conmon species of the conmunity Here low rabbitbrush
(Chrysothamnus rrjscidiflonts), Louisiana sagewort (Artenjsia

Judjovi cianal , aster (.flster spp. ) , yarrow (AchiJ hea niTTefoJ,ium)

and Indian paintbrush (CastiTTeja spp.).

llountain Brush

Itlountain Brush contmunities delineated on the map represented

a host of shrubby vegetation types. Most conmon, however, were



probahly serviceberry (Amelanchier utahensis) and

(Prunus virginiana) communities. Also included in
chokecherry

unit were scrub oak (Quercus gambelii) and mountain

(Cercocarpos rnontanus) conmunities.

this napping

mahogany

ttlountain Herblands

Relatively small areas were mapped as herbland,s. These

areas were probably dominated by perennial herb species such as

tall larkspur (Delphjnjum occidentale) , sticky geranium (Geranium

viscosissimurn) and lupine (-[uprnus argenteus) .

Meadows

l{eadows mapped by using the USDA Forest Service Range

Analyses were primarily dry meadows comprised of species such as

Kentucky btuegrrass (Poa pratensjs) and Ross sedgre (Carex rossii) .

The more wet meadows would include species i.e, water sedge

(Carex aqtatilus) , Nebraska sedge (Carex ne.braskensis) , and

beaked sedge (Carex rostrata).

Baren

Baren lands delineated lacked significant vegetative cover.

These areas were often rocky or talus slopes and composed

relatively small percentages of the tract area.

4



V

Riparian Vecrqtation

Riparian and wetland vegetation was not specifically mapped

on the Forest Service rang;e analyses and therefore not mapped on

the vegetation map included in this report. Thbre are, however,
potential perennial streams in the area. These areas should be

specifically mapped if the lease area is pursued and,/or potential
disturbance to the area exists.

VEGETATTON TYPE ACREAGES

Total acreages will
nhen the vegetation map

be calculated

is drafted.
for each vegretation type

FARMI,ANDS, RANGEI,ANDS, TTMBERT"AI-IDS

To dater Do farmlands, prime or unique rangrelands are knorrn

to exist in the area. There is a relatively small area
identified by the USDA Forest Service as a potential for tiurber
sales.

5



ATTACHMENT TO VEGETATION MAP

Total Areas of Each Vegetation Category

Page 1 of 1

A$PEN

SPRUCE/FIR

MOUNTAIN HERBLANDS

MOUNTAIN GRASSLANDS

MOUNTAIN BRUSH

SAGEBRUSH/GRASS

BARREN LAND

MEADOWS

244,980,000 ftz

7 6 ,7 60 ,000 ftz

2,480,000 ftz

26,920,000 ftz

9,840,000 ftz

16,920,000 ft2

360,000 ftz

3,600,000 ftz
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BIOLOCICAL RESOURCES

different biologicat habitats, each with characteristic PlallJ^1l*lTlA number of different biological habitatsr eacn wlln cnaraclerrslrL PrdIrL €rrrrrr

communities, are pres"nt *iif;in-*,* nloJ*.l i;i;r ,Tl1l:j::,1-p:,:d."iT"r*:"5'-i:I:il
ffilI"Tli?';,T.*|;i"=il';'i,]ilr^leiyiJEial','Jt*:.Il'llt'1iTfi :,"L1';1f ::f"U'iiitffT*li5l'loi'r"#"1^*,";;;fu;ft;l;;;trces iri the project.area that are most relevant

-J r!-l-^- -a.rqtia FAcnrtra^FtQ :nfl

iJTt'I;il'jL#"il=.-t""?*='il;r."";-;;;;;;,i*,- rangelind, timber'. aquatic resou".:tj. 3i1^^:^^ ^i ^rrafc ^. rnirrralc rrc ltnourn tO OCCUf lnl:J:ll,iji';li[ilL']"ii;"d;".ili';idE 'p.;i; ot.p'runis or animars are known to occur in

nioJgpilili-.1"y11-^1*:i,y-:'---:ot+T:d,.i:::l-'T"":tt,--1-ff1#ll'ffi':'Jl]:T::T':;:i.-:DruruE[-clr I E.r'

and limited tieia iu.onn.issince. Two reports were .u_sed extensively. One was Prepareo
o.,atnn,.1-^, c,L-6..rii"" (WRDC) for UCO, Inc. as part of the

q i,t . 
. 
w est e rn R * r o u,. * o'* 

" 
J 

"'p 
* * ""*"ll"l ti T #tr 31"t :: HR?; J t ; ffi 5ilt :to:?iuy LtlE wsill.st

scofield Mine eroJect; rhe other was prepaied by Coastal states Energy

of the Skytine Mine Proiect.

the area.

literature revlew

L:f,.#;T,t?iit#"",#.*,. 
''fii;;;ii"; .orGit*d durins Jf i' lyrve,v was reported in the

document, neeort ror questti4ipeling c.imiitl.lsrS?l{=L[F=Tfl:=4JtSetoute "t stvtin*
Lllr\-Lrrrr\-r.Lt g into this
Mine. Ripar@ then incorPori

Wildlife Resources
locations of raPtor
proximity of anY of

3-19

All routes involve crossing or paralleling riparian and associated wetland areas' Riparian

and associated wetland "re.i 
have u"ry 

"*niiti.ru 
vegetation and provide important

habitat for fish and wildlife.

The riparian meadow and shrubland veg,etation.typ-e is dominated by perennial grassest or

grass-like plants. common 
-ip*.i*i i*tuc*'Kentirir<y.- uruegt"st (Poa EtaIe.nsis,)'

needlegrass (stipa sp.), :"G (i".r.* rF;*t and iurn'tluniul balticGll sfr?[ffie
also quite common, partrcufr.rv ffilo*ffi[ ip]. 

"otner 
shE6s-orftroo-flplants include

;ir*i;s"u'"in.if*ii*i'ie-*.+"i#fi,ffi "iirP;"ffiHl"filj;llL;9:''fi ir#H;
commonlY found in the uP

on october 24, lggg, Dames & Moore personnel visited the proiect area for the PurPose

of characterizing the veg"tution ano eitirnatils .the influence of pipeline construction on

vesetation and-r""ii, "f 
,i ;ipiii"" 

"i'a- 
*"tri"Jiilul:,.*tj"_lifl*:1,*;.": ?:::li:lilt fl:I

B

I
I
a
I
il
I
)

t

In addition, on November T, tggg, biotogists from the utah Division of

(DwR) and Forest service condicted 
-an aerial surve-y to 1a5.nt1{v

nests. The sul;;t-."rurtr indicated no raptor nesting sites within the

the alternative locations.



o ,,.,""ooo, and shrubland vegetation is found in valrey bottoms (wKlJL 116lr. lne p.nr

$;-i.;t ";fi;;itiilil.iP-&i;;;;"Jis 
quite variabli and site speciric'

The condition of riparian areas was

visit. The qualitative ratings were
the amount of bare ground (Percent
(3) presence or absence of noxious
ind'(J) condition of stream bank'

Information regarding these riparian areas is documented in the Biological Resources

(pertaining to vegetation, wilaiir*, ind firh,eri*si ina Earth Resources (pertaining to soils

and water) sections of this report'

Specific DescriPtions

Alternatives A or B - The existing route crosses two riparian areas. Where Segment 19*

crosses Mud creek the vegetation- is a miitlre of silver 9age, grassesr willow, aspen' and

Engelmann spruce. The vei|;ti;+s-in excellent conditioil, ano the site showed no sign

of Ever u.o*-sinf oi *ooay Fri"t* segment lzt crosses Gooseberry creek'

Alternative c - Burnout canyon Route It) - High-quatity-.riparian areas exist along this '

route on segments z, lu, lb, iqa re. iirrut* S.*etit*.nt 3b would cross Burnout canyon

there is a meandering ,tr*.*. The vggeGiion he-re is 85 percent Srasses and. sedgest 6

percent shrubs, and i p"r.uni forbs. sime engetmann spruce grows along portions of the

stream. Algae, moss, and liverworts are folnd on th'e streim bank. 
-Grasses, woody

;ffi;;;na t[iul are not neavity grazed. This area is in excellent condition'

Riparian areas in Upper Huntington Canyon that parallel Segments 21 lar 3bt and t6

consist of about 93 percent grasses an.d mixea s.ef'ees, 5 per.cent shrubs, and 2 percent

forbs. soils in this are" 
"i*'.omptetety 

covered bI vegeiation. ,Good 
litter is present

throughout the riparlal areas. Thick uLglt"tion cbveti ouerhanging stream banks and

further indicates a high-quatity riparian-iv-ri*. Thq .upper end or inis reach has drier

soils on the western flank * tfrit it supporis . stand of big sage and phlox'

The rest of the Burnout canyon Route segments where pipeline would be constructed are

outside of riParian areas.

Alternative C - Burnout Canyon Route (2) - The description of this route is the same as

Burnout CanYon Route (l).

Atternative c - Burnout canyon Route (3) - Some high qu{.ity riparian areas exist along

this route on- s*i*""G lulJ** above) .na z+. Segfrren\ z+ worita cross Swens canyon'

Little Swens Canyon, Upper Huntington eie*k,,"nd,several small tributaries' Less than

0.4 mile of ripaiidn aiea would be triversed by Segment 24.

Atternative C - Burnout Canyon Route (+) - The description of this route is the same as

Burnout Canyon Route (3).

--. AlterniBtive D - Goceberry Route - A high-quality riparian and algociated wetland area

I ocqrrs where tne pio-poseCiouti would cr-oss'Cooiele?ry Creek' J[ris area also contains
v ;;; finit"t;;*iIiiil'iir i!"L"'GiaJLi *il"*iig1g phnifotid beneath which lies a

described and rated during the October 24' 1989 sltq
based on severai weff deiined criteria, including (l)
of veeetative cover), (2) amount of vegetative litter'
weeOi (+) species composition of forbs and grasses'

'.
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carpet of dense grass. Ground litter is abundant and well dispersed. Soils in this area are
completely cove.-red by vegetation. Fifty percent of the cover consists of willowr 40

percent grass, and 5 plrcent forbs. Refer to the discussion on the Burnout Canyon Route
ior information on other segments that are also a part of the Gooseberry Route.

Valey Camp Triangle Connectors (t) ttuough (3) All segments comprising these
connectors would cioss within spruce-f ir f orest, no riparian areas occur along the
connectors.

Alternative E Winter Quarters Route (l) - Where Segment 2A would cross Winter

euarters Creek there is a- heavily grazed meadow with no wood! Plants Present. Only
tilo forbs, yarrow (Acfrinqa millifoti-um) and thistte (Q-irsiun spp.)r. are present. Grasses

comprise rougily rl pffi't of-the- r. On the norfherq fringe of the riparian area is a
stanb of beaktd- sed{e (Carex rostrata) which makes up the.other 5 percent of the plant
cover. Two to three incnffiT water-I-l'0ws through this stand'

Where Segment 20 would cross Pleasant Valley th_erg is a heavily grazed stream-side
communit!. The stream is shallow and about It or 5 feet wide. Grasses comprise about
95 percent of the vegetative cover with a mixture of forbs. No woody plants are present
at the site.

Segment Zl would parallel Mud Creek north of the town of Clear Creek. V.egetation in
thil area consists 

'of mixtures of silver sage, willow, grass' aspenr and En_gelmann

ifiuc". The side of the stream adjace-nt to Stite Route 96ls predominantly a mixture of
willow, grasses, and sage. The side of the stream across from the road is characterized
UV rt"6pl shaded slopes-supporting stands of spruce _".nd aspen along some of the streamrs
tengtn anA willow and sa[d alon{ other portions. These riparian areas are in excellent
condition.

- This alternative route would be similar to
22 was developed to avoid the riparian areas
through mountain shrubland.

Mountain shrubland occurs on all slope aspects. Vasey big sagebrush (Art=emisia

tridentata ssp. vaseyqnq) is the most common shrub within tl,is vegetation type. . sage is
*Fi"c-A-by' ni6ffrTfii- snowberry (Svlnphoricgrpos oreoqlrilus) on some north-facing
slopes.

Rangeland

Rangeland consists of areas with vegetation that are used for forage by livestock and

wildTife. Although all vegetation typEs of the project area provide some forage'. tyP.es

containing a p?edominaTrce of {rasses and 
-low-shrub 

species are most suitable.
Distinctio*ns belween different ve{etation types were determined by using the dominant
overstory species.

The prevalent range condition on the Manti-La Sal National Forest is fair with no

apparent up or dofrnward trend according to the t9E6 Final EIS (Forest Service 1986).
There are 6i l,,481 acres suitable for livtstock grazing in the Manti-La Sal National
Forest.

Alternative E - [tinter Quarters Route (2]
Wlnter Quarters Route (l) except Segment
along Segment 21. Segment 22 would cross

3-2t



Rangelands of_ the project area have been inventoried by the Forest Service. They
include asPen forest, coniferous forest, mountain shrub, sagebrush types, and wet and dry
meadows.

Of the rangelands found in the proiect area, aspen forest occupies 43 percent, generally
on upP.9r elevations of south-facing slopes or recently disturbed sitei. ConitEr foresi
F.9t*j"^lly oS_qupies north-facing slopes and occurs on about l2 percent of the pro ject area(WRDC 1982).. Forty-two perCert is occupied by the mountain shrub type, 

"inicrr 
mostly

occurs on south-facing slopes. The sagebrush type occurs on about I pilcent of the areiin the drier portions of the prgject aiea and ii 
-g!1.eral.ly 

in the *utrr* stage providing
gold. big-game winter range_(Forest Service lfg+1. wet and dry meadows occupy arelatively smg.ll proportion of the project area (less than one perient). iable 3-4 is a
summary of allotments, livestock, and period of use.

Specific Descriptions

Alternatives A or B - The existing pipeline route and area proposed for the surfaceredundalt .pipeline cross primarily foiested rangeland that consists of conifer timber(spruce-fir) and aspen forest. The existing route (Segments 7*, l0*, and lg*) crosses
smaller areas of grassland.

Alternative C Burnout Canyon Routes (l) through (4) - Rangeland on the Burnout
Canyon Routes is comprised piimarily of sagebrush,-conifer, uni 

"spun. 
Refer to theriparian section above that describes the ripar-ian habitat type which ii ur*O ioig."=ing. 

-

Alternative D - GgosebeTy. Route. - Segment I of the proposed Gooseberry Route would
cross range types that include sagebrush, aspen, and coriifeious forest.

Valley F*p Triangte Coqlectors (l) through (3) - All segments would pass through aspen
and coniferous forest-dominated rangeland.-

Alternative E
include a mix
and 20), and
prominent in
Scof [eld.

Alternative E
the same as
prominent in

Timber

the area along Segment 2l

;l
t
nl
I
I
t
I
I
n
I
I

of aspen and coniferous forest at the upper elevations (e.t., 3"g**nts 22
sagebrush at the lower elevations. Arbis of wet and dr! 

-*eido*s 
are

the area where Segment 20 would cross the Mud Creek Vatley soutn of

- Winter Quarters Route
W inter Quarters Route

(21 - This description of this alternative route is(l) except areas of wet and dry meadows are
that occurs in the Mud Creek Valley.

Spruce-f ir forest is dominated by subalpine 
. 
fir (Abies. lasiocarpas). Other tree speciesare Engelmann spruce (Pjgea inselmilnii), as[Eiil-( ), 

- 
i"A some

D o u g I a s- f ir ( P,s u ! d o t s u 
F + @ m o n' s h r u6-Etl- s uTThffip# i e s i nc I u deSaskatoon serv ahi{oligl, oregon-lr#*-tna"r,"Iii1-ilLirj, boxwood(Pachistima rylrlges), maffi ru matvi@), wood,s rose (Rosa

*;gar i il t'" d lffirnGln r n o u, u u r r y i i" *il 
".. 

i iffiiffir., ffiffi " w v-,t"' r I'D
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TABLE 3JT
SUMTTARY OF ALLOTMENTS, LIVESTOCK, AND UsE

LivestockRoute/Allotment

Existing Routes (A or B)
Burnout S&G'
Eccles 5&G
North Winter Quarters S&G
East Gooseberry SdcG
Mansion S&,C
Cabin Hollow S&G
rCil CanYon 5&G *

Burnout Canyon Routes
Burnout S&G
Eccles 5&G
Swen's Canyon S&G *
North Winter Quarters 5&G*

East Gooseberry 5&G
Mansion S&C
Cabin Hollow Sd(G
ilC'CanYon S&Gt

Gooseberry Routes
Burnout S&G
Swen's Canyon S&G
Beaver Dams S&G
Fairview C&H
Cabin Hallow Se,G
South San Pitch 5&G*
"Ct Canyon 5&G

Winter Quarters Routes
Granger Ridge S&,G
North Winter Quarters S&G
East Gooseberry S&,G
Mansion 5&G
Cabin Hollow 5&G
*Cn Canyon S&G

Period of Use

942
E00
459

1,014
999

I,050
I,250

?ffi

942
800
959
459

I,014
999

1,,050
L r25A

ffi
942
959

I,100
500

l 050
600

11250

E46r

rr56
459

I,014
999

t,050
l r25o

ffi

7 lL - el25
7lL -elZ0
7lL - el30
7lL - lo/ro
7lL - to/ro
7lL - elto
7lL - elto

7lL - el25
7lL - eln
7lL - el30
7lt - elso

7lL - lo/lo
7lL - l0/ro
7lL - etto
7lL - elsa

7lL - el25
7lL - el3o

7 16 - ro/05
7lL -el3o
7lL - elt9
716 - elto
7lL - eltl

7lL - elso
7lL - el30
7lL-ro/r0
7lr - r0/r0
7 lL - el30
7lr - elt0

(variable
season)

**
**

**
**

I
I
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I
I
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**
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Table 3-4 (continued)
Summary of Allotments, Livestock, and Use

Route/Allotrnent
Livestock

----

Eqriod of Use
Unknown private land use

' S&,G = she€p allotment
.. C&H = cattie allotment

;. f,:,,ffi:l,rlil:H"iln;i:*:lroposed Burnout canyon Route (?) and (+)
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Spruce-fir (Eicea enRelma4!! and Abies. lasioca{pas) forest tends to occur on the north-facing slopeTEid-iilEffied poffiE oI smaii-iributary drainages within the studyarea. The aspen (Populuq tremul.oigel) forest is a successionat siage to spruce-f ir foresiexcept for margina-Gtl-ndsTiJ6lTh:flacing slopei.- rr,* north, east-, ana ileii rrof*r show
fljTderstory of spruce-fir leading to eveituai conifer dominance in these areas (wRDa
l gg2).

Spruce-fir and asPen sites occur predominantly along most of the proposed routes. Some
routes cross ,iT,bFl sites planned for future hirvest;f sawtimber'(trees greater or equalto I inches DBH (diameter at breast height)) and pole timber (trees j to T.l incr,es obnjproduct size classes.

G.enerally' mixed conifer forests are in age classes where susceptibility to insects and
diseases is high. The Engelmann spruce bErk beetle is of particrilar concern because ofits 

. 
potential to attack and kill Ehgehann spruce. Beeite populations are currently

endemic.

Timber occurs in varying amounts on alt the routes under consideration. However, not allof the area has been inventoried, and timber volumes are projectea fiom J"t" of z
flPresentative spruce-f ir and I aspen site that were inventoried in l gBZ 

"nA 
l ggl

(Jackson 1990). 
'The 

sites are locatLd near Segments 3b and t 4 of the Burnout CanyonRoute. The following data indicate the range-s of rimber volume (grosi 6|;J feet or-.
cubic feet Per acre) that could be anticipated fn spruce-f ir and aspen iimber sites:

Spnrc+fir Siles

Sawtimber
-Gross 

Vglume (boar{-feet per acre)

Live mixed conifer
Engelmann spruce - subalpine fir
Dead mixed conifer
Live aspen
Dead aspen

Pole Timber

Live mixed conifer
Dead mixed conifer
Live aspen

Saunimber

Aspen Sites

12162A - l5,gg0
I,650 - 2,430

780 - 960
2I0

Gross Volume (cuUic feet per acre)

44 - 1559
56-57

22

Gross Volume (UoarU feet per acre)

Live aspen
Dead aspen
Live mixed conifer
Dead mixed conifer

l0,lE0
210
3,890
380
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The timber volumes listed above_ for. spruce-fir and aspen sites are shown by route on

Tables 3-5 and 3-6. volumes of pole pbe. have bein converted from cubic feet to

thousand boarJ feet (MBF) in the tables f or comParison'

Specific DescriPtions

Atternatives A or B - Although_tle existing route passes through stands of timber (both

aspen and spruce-fir forest iit?s) there are no trees on the existing right-ot-way'

Alternative c - Burnout c.anyon Route (l) - This route would cross stands of aspen forest

sites (approximately 1.9-d[i ilJrpruil-fir forest sites (1.6 miles), which represent a

total ot approxi*iilrv r+24 thousand [oard feet (mbf)'

Alternative C - Burnout Canyon Route (z) - Thil route would cross through aspen forest

sites ( l.g miles) and ,prui*'-f i, forest'litei 
- (i.r mites), which represent a total of

Gr?.ss Votume (cuPic feet per aFre) . .

48
70

the Gooseberry Route would cross through 
"b:Yl i:t

miles of aspen iorest sites, which rePresent a total oI

Pole Timber

I
I
H
I
T
:

:

Live asPen
Dead asPen

approximatelY +I0.6 mbf .

Alternative C - Burnout Canyon Route
Canyon Route (l).

(3) - This route would be the same as Burnout

Atternative c - Burnout canyon Route (a) - This route would be the same as Burnout

Canyon Route (2).

Alternative D - GooseberrY Route -
*it*t of spruce forest sites and l '9
approximatelY 816.4 mbf.

valley c-amp Triangte connestor 0) - This connector would cross spruce-fir

to.i,iiG), *nicr, represent a total of approximately 7l.l mbf.

Alternative E - Stinter Quarters Route (l) - This roYte would cross sPruce-fir forest sites

(3.j miles) and aspen torei-iGi ii.r- *ir*ri, *rti.rr represent a totat of approximately

602 mbf. Associated segmenii ii*inc ii; ti** no trees in the right-of-way'

Atternative E - Vinter Qrnrters Route (2) - This route would cross spruce-fir forest sites

(3.q miles) and aspen to."it-Ei*iil.i *ir*ri, *nicr, ,*pt*t.nl, " total of approximately

gil.g mbf. Associated Segments 19* and 23*-have no trees in the right-of-way'

valtey camp Triangle connectors (l) and (2) - These connectors would cross spruce-fir

forest sites (0.9 mile), which represent a toi"i of approximately 127 mbf'

forest sites

1t
I

iI
I
H
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Aguatic Rgsources

Early in the scoping process, the Forest Service and DWR expressed particular concern
for the Yellowstone cutthroat trout (Oncorhvtchus clarki lewisi) f isheries of Upper
HuntingtonCreek.TheDwRplansto@tFgtonGkastheYellowstone
cutthroat trout egg source for Utah. [n addition to the Yellowstone cutthroat trout, the
Forest Service has identif ied species of benthic macroinvertebrates within Upper
Huntington Creek, which, by their habitat preference, indicate that this stream is
capable of supporting a self-sustaining resident f ishery. lssues identif ied at the
August 10, t989 scoping meeting focused on the potential effects of pipeline construction
on riparian vegetation and water quality along Upper Huntington Creek, which, could in
turn, adversely affect fish and wildlife habitat.

Yellowstone cutthroat trout and mottled sculpins (Cgttoq baitdi) are found in every
perennial drainage within the project area and are dependent on healthy riparian systems
for their survival. [n addition, rainbow trout, mountain sucker (Catostomus platv
Thy_ns:Jruq), and redside shiners (Richardsonius balteatuq) reside in the FGFGk d-;ainagA
EiowGwerGooseberryReserffiffi;eberryCreek.Redsideshineraild
mountain sucker reside in the creeks in Winter Quarters and Broads Canyon.

Burnout Canyon Creek and Upper Huntington Creek are used exclusively as spawning and
rearing streams by the Yellowstone cutthroat trout spawnerS coming out of Electric
Lake. This creek is closed to fishing during spawning season, and is probably not fished
significantly after it opens July I because most spawners have migrated back to Electric
Lake.

Gooseberry Reservoir is stocked annually with I21000 catchable rainbow trout. Creel
census data show that t 0 percent of the f ish caught are wild Yellowstone cutthroat
trout. The cutthroat trout run up Gooseberry Creek and spawn in the spring. It is
estimated that Lower Gooseberry Reservoir receives approximately 2rZA0 Fishermen
User Days (FUDs).per year (one FUD = 12angling hours). The annual value of this fishery
is approximately 5l 02$52.

Scofield Reservoir is one of Utahfs most heavily fished reservoirs. Spawning trout from
Scofield Reservoir, including both rainbow trout and cutthroat trout, migrate up Mud
Creek to spawn. Scofield Reservoir receives approximately 271000 FUDs and is stocked
with 600,000 3-inch rainbow trout annually.

The DWR initiated a study in 1987 to evaluate Upper Huntington Creek as a potential egg
source to replace Strawberry Reservoir which may be poisoned in the fall of 1990 to
eliminate trash fish. The DWR is in the third year of a 3-year study to certify Electric
Lake cutthroat trout as disease free so they can begin taking eggs. The DWR conducted
a fishery survey in 1987 and determined that 21629 spawners migrated up Upper
Huntington Creek carrying a total of 116291045 eggs.

As is typical with most cutthroat trout species, the Yellowstone cutthroat trout begins to
spawn during the spring, when water temperatures approach 50 degrees Fahrenheit, and
usually continues through mid-June. The fertilized eggs incubate in the gravel through
July with the rhatchedfr fry usually swimming up from the gravel by late August but this
can occur as late as mid-September depending on water temperature.
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Upper Huntington Creek is by far the most important. spjtwning tributary to .Electric
Like. It is estimated that 66 percent of the spawners in Electric Lake spawn in Upper
Huntington Creek or its tributaries. Creel census data collected in t 985 (May to
Octobe-r) show that anglers spend a total of 24r3Lq hours fishing Electric L$e each
year. These data were iotlected prior to the implementation to year-round fishing. It is
estimated that this figure should be increased by 51000 hours to include early spring
fishing, late fall fishing, and winter ice fishing._ The total of these two figures equals
Zlt+4jFUns per year. Tfre annual value of the Electric Lake fishery is estimated to be

Stztrzll (i.e., $52.08 per FUD - 1990 dollars);

The DWR plans to take I million eggs from Upper Huntington Creek to meet the annual
statewide bemand of 600,000 fry. -Ihese eggs are worth ipproximately $ll'000. FUD's
occur mainly in Electric Lake, but they are the result of spawning that takes place in
Upper Huntington Creek. It is estimaied that $tOgrt+Z in FUDts can be attributed to
Uiier Huntinfton Creek for a total fishery value of $l19,147. The value of the fishery
witi increase dramatically when the DWR begins stocking other reservoirs and lakes with
fry hatched from eggs taken from Upper Huntington Creek.

Specific Descriptions

Atternatives A and B The existing route crosses Mud Creek (Segment t9*) and
Gooseberry Creek (Segment I2*), both important habitat for fish. The areas of unstable
slopes along Segment 12* result in some sedimentation to Gooseberry Creek and
eventually to Lower Gooseberry Reservoir.

Alternative C - Burnout Canyon Routes (l) and (2) - Either variation of this alternative
would generally parallel Upper Huntington Creek and would cross the creek at I
locations. The stream is sensitive as it is considered the most important tributary to
Electric Lake for Yellowstone cutthroat trout spawning. The stream in Burnout Canyon
would be crossed at one location.

Alternative C - Burnout Canyon Routes (3) and (4) - Either variat,ion of this alternative
would cross the creek in Burnout Canyon (segment 3b)r cross Upper Huntington Creek
and Highway 264, parallel Highway 264 on the west side, cross Swens Canyon_Creekr then
would cross Upper Huntington Creek at Little Swens Canyon south of The Kitchen
(Segment 24).

tt

t
t
H
I
I
E
I
Irr
EI
Ir



II

Terresqriat Erildlife

Emphasis is placed on riparian areas rikery to be affected by piP.eline construction and

mainrenance. Riparian ".u., 
crearry provide the most i*pottini iisn and wildlife habitat

in the proiect area. Ripariiir ireas'in tne iegion are g*nJrauy designated by the DwR as

i*pottint'big game winter habitat'

Riparian areas provide. habitat for severar species o! Jurbearers including.beaver (castor

cairadensls), ;,I;;;1ry.:l;" 
-iru"rni.*l;;e 

lTl. *1qro.uon totor)-(coastal states

EnergyUornPanyrgaIT+R=ncffiManyspeciesoTffiIIffimals,birds,and
amphibiun, uiJ i'o*pr"tlty o-p*aent on ripariin areas for their existence'

other habitat types are arso import-ant to wildlife- upland-shrub and sage-brush habitat

types provide importanr ,u**L, toragJ ili- *ur* dLer and elk, while forested areas

provide important cover. 
-- 

fnu study 
,;-1 

prouiu*u yearlong habitat for blue grouse

,o*ndrasapp,s q!ill{,*r] ano iutteo groule-id;+^g@).- Blu*- grouse u:,* conifer-

aspen-meaoowTos-s on ridgelonl and coi-ce.ateffi-Luce-fir forest in the winter'

Ruffed grouse use a wide 
'i"."g. 

br habitat lypgl wiitr Jtp*n forest providing critical

habitat during cruciar mia-wintEr month;i-DwR iggr; wRDc tgBt).

Specific DescriPtions

Atternatives A and B - The existing.route crosses 2 riparian areas. where segment 19*

crosses Mud creek the vegetation is il.,n";_1;L1:r,t6-il 
big g"*u. This area is in

excellent condition; there -is n9 lign of over browsinf .gi .*ig^or^ 
plants' segment 12*

crosses Gooseberry creet , *nich is-arso t-jr:F^T *iraiit" habitit' Most of these routes

pass through mountain shrubrina habitat. The remainder of the routes lie in aspen forest

or spruce-fir forest habitats'

Arternative c - Burnout canyon Routes (l) *d !2) -- 
The high.-qlality riparian habitat

areas that exist along tr,i, ,out" on t1;.--19 !'.1^l fU' "iU 
ie in- coniunction with

adjacent aspen stands provide important frig E^ame trauiiat ind cover' - leg*e-nls 23* and

19*.cross through aspen. of tnl z ,outei Burnout-i;;y*-Route (1) would cross the

least riParian habitat'

E

I
Alternative c - Burnout canvon.\oute f?lTql+h:Ti l"T13r"tf l"i#"-Ttl""ilL1ff.?i
fil'".trJffi f,.EtrJ;ffi iii'ii"frj-+::",#* j"r*"**n:'l:t#Ttruiil'#l

F;t;ii'h Ti'yipiliiiil ilTilf llHii
J"iiini-**t"i forage for etk and

lii'iiripi l';;Ftilits; Tlli; yipiliiiil tflllf l1glffi;l ilTil'iir



habitat areas that would be crossed by Segment 20 are of greatly diminished value to
wildlife due to overgrazing and proximity to residential areas-. Associated Segments 19*
and 23t cross through aspen.

Alternative E - Winter Quarters Route (2) - The description of this route is the same as
Winter Quarters Route (t) except Segment 2l (instead 6f Segment 221 would parallel and
twice cross Mud Creek north of the town of Clear Creek. -These riparian dreas are in
excellent condition for wildlife habitat. Associated Segment 19* crosses through aspen.

Special Sqtus SoeF.iSg

No listed Threatened or Endangered plant species are known to occur within the project
area. This conclusion is based on past surveys, information provided by agency peisonnel
and literature reviews. tT5reatened or Endangered species are those- lisied by the
U.5. Fish and Wildlife Service (USFWS). SensitJve speties are those species that are
candidates for Federal listin$ or proposed for Federal listing by the USFWS.

One sensitive species, Hvmgngxv$ helenioides, a Federal candidate plant tor listing
(Category 2l is known toEEdffiTeEo?imservoir region, and may occur wittrin thE
project area (Thompson 1989). This species is described al occurring in mountain brush,
sagebrush and aspen communities, often in meadows between 81000 feet and 9,800 feet in
Emery' Garf ield, Sanpete and Sevier counties in Utah (Rutman 1989). Prior to
constructionr the Forest Service botanist will field-check any areas along the selected
route where the plant could possibly occur.

No Threatened, Endangered or Sensitive faunal species or their habitats are known to
reside within the study area. Threatened or Endangered species that may occur
seasonally within the study area are. the American perEgrine falcon (Falco pereFrinus
gratum.)r. arctic 

- 
peregrine falcon (Falco pereflrinrJs), -and bald ealF(H-liae*etus

@)...Bald.eaglesareknowntoocffiJtEstudyareaaswinterTffiffiTwo mature bald g1'gles.were seen near the Gooseberry Route during the raptor survey
conducted by the DWR during November 1989. Sightings of bald eagles are typical in thi
p-roject area from November through March (Datton lg8g). peregiine falcons are most
li!"tY to occur in.the study area as rare spring and/or fall transientl. Black-footed ferret
(fvtq-stet+ nigripgs), an endangered species', mrtht be found in the Wasatch Plateau east of
the study area (Dalton et al. 1978). The possibility of this species occurring on the study
area is remote (Coastal States Energy Cofopany lgEt).
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RECREATION

Developed recreation sites and dispersed recreation areas on the Manti-La Sal National

Forest draw visitors from around the ,t*t*. The Forest Service provides numerous

opporrunities to experielcg 
";iurni-primitiv"ii.uir*ation 

settingr in addition to providing

developed ,*C*iilon facilities. Furth;;, 
-the- 

Scofield LakJ state Recreation Area

provides otnei *ater-baruo-iuireation gpportunities- Thgugfr dispersed recreation occurs

#;ffiffi',L project uruu, ih- miiori# of use occurs in Forest managemenJ units that

may provide semi-primitive'recreation rinJ *rpr,asize undeveloped motbrized recreation

sites. In addition to these manageq*nt units, semi-primitjve recreation occurs in

managemenr units that **n1iri=""ot1"i- ur"r. 
' 

Many' .of these units contain areas

ctassif ied by in" n".reati;n'oppoituniiv sp-liit* (Ros) as semi-primitive motorized

(spM) and semi-primitive non-ilotorizeJ 6tPt't-l\ii"'nos ir a syst-em developed by the

Forest service to integrate recreation uutu*s into National Foreit Plans, project designs'

and management decisions'

The ROS class of SpNM recreation occurs in the study area within the SPR management

unit that emphasizes semi-primitive.recieation. However, this management unit is not'

crossed by any of the proposed pipeiine routing alternatives. Th:e utility corridor

management uiit, the exilitrig ioutEr'bounds this sEmi-primitive recreation management

unit.

Two management units that emphasize undeveloped motorized recreation sites are

located within the proleci'ir*iin* in trt* vicinity of Gooseberry creek, the other

around Lower Gooseberry Reservoir. 
'hootuUerry 

iflpgtg:nq har a capacity of I00

pAoT (persons it on" tinie) *ith " 
urugi;i {bd!3,ooo'f,vns 

(recreation visitor davs)'

undeveloped recreation usage around LEwer Gooseberry. Reservoir is about 6,250 RVDs'

Activities include watersports, fishing, ott-*.d ,vehitle use' and primitive camping'

Developed ,ecieation sitEs ^ie r1gJiy ientereo around the reseivoirs and creeks'

Generally, recreation ".iiuiii*, 
inEruie 

-lirhing, huntingr.-hikingl biking, camping,

picnicking, cross-country ir.iing, ioatingf ino*mouiiinB, and bff-road vehicle use'

The Fish creek National Recreation Trail would not be crossed directly by any of the

proposed routes segrg.nts; howgygr, t*o 
-.o.r*c_ting 

access trails would be crossed by

segment Iz*. state Higniai ia1 ir'" p*p"*-d Nitlin'.r scenic Byway. skyline Drive is

part of the basic plannin[ ioiridor f .ir the future devglopm-e.nt of the Great western

Trail. uruge itrig-sryfi;-ij;i; is auout 7,000 RVDs.' Skvline Drive passes near

dispersed ru?ar ,*si-dences on private l""d;-and is afso a prgpbsed scenic backway' a

designation for unpaved roads on p"{it rlnds (Federal) designed to encoura8e

recreational uses. Additionally, skylin'e briu* is part of the utah -Adventure Highway

system, a series of inter;;i*'- ri*iti. routes that wind through utah's National Forests

past points oi ii"ni. geotlgic interest, cultural featuresr and recreation areas'

Alternatives A and B - segments 7*r l0*, t7*, and 18* parallel a recreation access

road. segment 1,3* passes idiacent t-o thl iite oi a p.opose'd campground (crooked) and

paralrers a recreation "..*r* 
,oad. n .oin*itG irlif inrl prgviids access to the Fish

breek National Recreation Trail is crossea uy-sEgmenr l2*-- This :*g-TT:also crosses

an area with a Ros class of spM."rr."ii*.'s*gilrents 19* and 23* are not adiacent to

or do not cross any recreatlon uses'

I
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Alternative C - Burnout Canyon Route (l) - Segments [2*, ll*' 19* and 23* are part of
the existing route (see desciiption for Alternatives A and BJ. Segments 3ar 3b, and t4
would cross areas with a ROS class of SPM recreation. Segment l4 also would Pass
adjacent to a proposed campground (Crooked). Segments 2 and l6 and a small portion of
Segment 3 would-parallel Upper Huntington Creek. Alsor-Segments 2r 3br and [6 would
paiallet State Highway 264, which is used by recreationists. A connecti_ng trail that
provides access to the Fish Creek National Recreation Trail is crossed by Segment l2*.
This segment also crosses an area with a ROS class of SPM recreation.

Alternative' L
described in the
Segments 15 and
cross an area with

Burnout Canyon Route (2) This route uses the same segments as
preceding route description, except Segment l4 is repla_ced by

l7*. Segment 17* is part of the existing route. Segment l5 would
a ROS class of SPM recreation.

Alternative C - Burnout Canyon Route F) - Refer to description for Burnout Canyon
Route (I) above. Segment.2+ would parallel State Highway 264.

Alternative C - Burnout C-anyon Route (4) - Refer to description for Burnout Canyon
Route (2) above. Segment 24 would parallel State Highway 264.

Alternative D - Gooseberry Route - Segments 19* and 23* are not adiacent to or do not
cross any recreation us€s. Approximately L mile of Utah Highway 26+ -would be
paralleled by portions of Segments 2 and 3 in Upper Huntington Cany€n. Segment 3
would cross an area with a ROS class of SPM recreation. Segment 2 and a small portion
of Segment 3b would parallel Upper Huntington Creek. Segment l. would parallel Skyline
Drivel a gravel road moderately travelled by recreationists and residents.

Two area$ with a ROS class of SPM recreation would be crossed by Segment l. Segment
I would also pass near Gooseberry Campground in a Forest mana_gement unit that
emphasizes undeveloped motorized recreation sites in the vicinity of Gooseberry Creek.
Thi-s segment also woutd pass near a private church camp located in Little Swens Canyon.

Valley Camp Triangle Connectors (1) through (3) - Segments T* and I0*, Part of the
existing route, parattel a recreation access road. Segment 5/6 also_ 1v_oul! parallel a
recreaiion acceis road and would pass adjacent to an area with a ROS class of SPM
recreation. Setment E would not be adjacent to or would not cross any recreation uses.
Both Setments 4 and 9 would parallel a recreation access road.

Atternative E - \finter Qrnrters Route (l) - A connecting trail that plovides access to
the Fish Creek National Recreation Trail is crossed by Segment l2*. This setment also
crosses an area with a ROS class of SPM recreation. Segments 20 arl.d 22 would cross
private lands that are not available for public recreation. A portion of this route would-parallel 

State Highway 96, used to reach recreation areas. Associated Segments 19* and
23* are not adjacent to or do not cross any recreation uses.

Alternatftre E - Vinter qrarters noute (D - Segment 2r* is part of the existing route and
is not adjacent to or does not cross any recreation uses. Refer to the preceding route
description for Segment l2*. Most oI Segment 20 would cross private lands that are not
available for public recreation. The portlon of this segment on Natiorral Forest System
lands would cioss through the edge oi an area with a ROS class of SPM recreation and

- 
would pass adiacent to-a propos-d campground (Dry Creek). A portion of this route

J would parallel Utah Highway 96r.used to reach recreation areas. Associated Segment
l9t is not adjacent to or does not cross any recreation uses.
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BIOLOGICAL RESOURCES

RiqSrian/\Tetlands

There is a potential for adverse impacts where proposed routes cross or parallel sensitive
riparian and associated wetland areas. The most likely locations for long-term adverse
impacts are where Segment I would cross Gooseberry Creek and Segments 2 and 16
would parallel or cross Upper Huntington Creek. [n general, long-term adverse impacts
are avoidable and no net loss of wetlands would occur if appropriate rnitigation measures
are applied.

Specific Descriptions

Alternative A - No-Action - This alternative would create no effect on vegetation in the
project area as no surface resources would be disturbed.

Alternative B - Leave in Place, Futl Extraction Minir,g - If complete coal extraction is
allowed and a redundant pipeline is constructed on the surface, some minimal disturbance
to vegetation (and habitat) would be anticipated.

Alternative C - Burnout C-anyon Routes (t) anU (2) - Segments 2, 3'ar 3b, and 16 have
potential for direct effects on riparian areas. Segment 3b would cross the Burnout
Canyon stream channel at I location. The pipeline could be installed with minimum
impact.

Segments 2 and I6 would parallel Upper Huntington Creek. Riparian vegetation would be
impacted nearly the entire length of Upper Huntington Canyon. At I locations the
pipeline would cross the stream channel or come into direct contact with it. The pipeline
w6utd be buried at, or nearr Sround water level, and if piping occurs, the ground water
level could be changed, thereby changing the riparian habitat. Extreme caution during
construction would be required to protect this highly sensitive area. No new impacts to
riparian vegetation would occur along Segments 19* and 23*.

Alternative C - Burnout Canyon Route G) ana (4) - This route differs from Burnout
Canyon Routes (l) and (2) in that Segment 24 replaces Segments 3a, 2, and 16, thereby
avoiding most of the potential impacts to riparian areas described for these routes.
Segment 24 would cross Upper Huntington Creek northwest of the confluence with Little
Swens Canyon and several small tributaries. At these locations, extreme caution during
construction would be required as described above.

Alternative D Gmseberry Route Segment I would cross Gooseberry Creek at a
particularly sensitive area with regard to riparian habitats. The alignment as originally
identified would cross the stream channel and potentially impact a pond. However, it has

4-17



O U""n recommended that the alignment of the route be modified uPstream or downstream

to avoid this area.

See the preceding discussion on the
l9*, and 23*, which are also Part of

Valley Camp Triangte Connectors (t) ttrough (3) : Thg major.ity of these routes would be

located in dense coniferous forest. There aie no riparian habitats.'

Alternative E Winter Quarters Route (l) - segment ?0 would cross winter

Creek and Mud Creek in pleasant Valley. The arEa has been heavily disturbed

additional disturbance is considered to be a minor impact. .Sggment 2? would

Mud Creek riparian area, ttreretore Winter Quarters Route (l) would have less

i*pi.f io ripirian habitai than Winter Quarters Route (2).

Alternative E - Vinter Quarters Route (2) -
Segment 2.1 would. parallel Mud Creek north
areas are ln excellent condition. With ProPer
the riparian area could be avoided.

The use of livestock restriction
the proiect ProPonent and the
hetp reduce these imPacts.

Alternative C - Burnout Canyon Routes
AUMs along Burnout Canyon Routes (I)

Rangeland

Grazing use would be impacted from several project-related activities- Clearing of the

rights-of-way would reduce the amount of 'forlge availabte until the area is again

.*T*g*tatea. construction activity would disrupf.normal use patterns in some areast

thereby reaucing frazing use on i short-term basis. The magnitude of such impacts

would cepena oil [i*e ir ionsrruction and the specific right-of-way alignment in the

various allotments.

whereby successful
if heavily grazed.

fencing) are required

Alternative A - No-Action - Alternative A would have little impact on existing rangeland

resources that occur on the right-of-way, except for the opportunity to lmprove range on

some areas of the right-of-way through revegetation.

Alternative B - Leave' in Pliace, Fult Extrastion Mining - Construction of a redundant

surface pipeline could i"i*iupt- Jivestoct< use of some areas during construction

operations. Construction could' af fect I I.E animal unit months (AUMs). Construction
during the July I to SeptemUer 30 use period could affect normal use patterns. Minor

impacts to existing forage would occur during construction and _operations of the PiPe-

linL, but only i tritt a."i in the existing right-of-way would be affected.

- construction could affect approximately 13.0

and (3) and 13.2 AUMs along Burnout canyon

Ir-lE

Burnout Canyon Route regarding Segments 2' 3a, 3b,
the GooseberrY Route.

Quarters
and, thus,
avoid the
potential

Refer to description of Segment 20 -above'
of the town of Clear Creek. These-riparian
revegetation, long-term adverse effects on

Impacts would also occur by grazing-revegetation interactions'
."f*g*tation may take a longEr peiiou ahu require rese.eding

Conv-ersely, grazing use reductiEn cdutd occur if restrictions (e.8.,

to reduce iiuEstock pressure on revegetated areas.

measures should be done on a cooperative basis between
Forest Service livestock operator for each allotment to
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Routes (z) and (+), sheep grazing could be affected by construction activities if this

occurs during the July r tE l;pfe*ber t0 use period.' Rangeland use would also be

affected if barriers are needed to keep streep from revegetated right-of-way until plants

are well established.

Alternative D - Gooseberry Route - The Gooseberry Route would cross a relatively large

amount of range. constru.iion Could atf-eii 14.6 AuMr. Numerous grazing permittees

could be affected by the project ouring 
-construction and the establishment period of

revegetared species. Impalts from .oni,rilii""-iitiuiti*t, in addition to direct loss of

forage by rigFit-of-way cre.r*nce, coura crlinge historic use patterns if they occur during

the use period. As diicus*o-p.*"iously, gi"iE tion ol the revegetated right-of-way from

grazing would reduce tr,e amJunt of gi""ing acreage available Ind could ieduce livestock

access.

valtey camp Tria'gle.connectgrs (l) throuEh F) -_Most of the area of these routes

consists of dense ionif erous f orest and lipen-rangeland and grazing resources are

minimal. The exception oliurs in vauev C*l"o Tria-ngle conne.*Pt (t)' which contains

sagebrush rangerand. .rr-,ur, i*picis tro# rGf,t+*1v--c1"?l1lF and pipeline construction

are considered to be low. 'coristruction co,Itu affect 0.g nulit alongconnector (l)' 0'8

AuMs arong c-onl*.toi(zi, 
"nd 

0.+ AUMs along connector (3).

Arterrrative E - Winter Qrrarters Routes - Impacts to grazing wo$d, include loss of forage

from right-of-way clearan*rin."g" in use'p[i.*.t"s diring donstruction, and reduction in

usable acreage and ".."ri-tv 
p"tl"ii"r 

-i*itriction of tiiestock from reclaimed areas'

Impacts *urE rated as lowr' howeverr- due to short duration and the opportunity to

improve the grazing resoui.* tn.ougl't.rlcl"*"iion. construction could affect l4'[ AuMs

along winteieuariers Route-iii 
"""4 

ri nurrts atong wint*t. Quarters Route (2)' No

additional AUMs would ue iftected alon[ associated segments 19* or 21*'

Umber
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Potential timber volume (gross) losses are summarized

i""t fipetine iight-of:wai width, the tl*lg 
-:$"^T^-^t,

in Tables 3-5 and 3-6 using a 60-
for typical sPruce-fir and asPen

foreii would be crossed bY each
foresi iites, 

"nA" 
the distince that spruce-fir and aspen

alternative of the various routes'

F or an y r e r o u t e, r ees tab I is h in g e x i st in g 1T q?:' :l:A-rt ..:o^lt-d* 
O,.: long term (over. 100

;::'l):td:,ir"H;ti;=ri'r *ililH;."i]::LlttlT,::1,"1^*^","-*lt?Tgil,lT'H::J#lirl:
In"lli'i.#'ir=,T:;";'"T,',i."i;;-LJ ir'* ffiil; ;;;ig y:{lTl}:::1*HJ,-,'^*Tft?i:
il,l'o}T[l'ilj#"i:'Ti; ffi;;i;;;*'nfr--"t woutd receive the revenue rrom selring

--^,l..ara o-r{ ac art ofnnnmil-

# tilil, i"A fuelwood thar would- be used for various produqts
| , ^+l-.-

benef it, Zf perienr of all timber receipts would Eo to the respective
andn as an economic
counties.

Alternative A NeAction No impacts to timber resources are anticiPated if the

existing route is retained.

Atternative B - Leave in place, Full Extraction Mining - Th:_:?T:truction of a surface

redundant pipeline coulc caure;i"* i*palis in some areas only if timber is cleared for

construction access. such impacts are considered to be minor, but long-term.
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O^,."n*u,r" c - Bwnout canyon Rqrt=.-.llq[t-:r-:::t:1":',:::"".::':lf"1ttff:
approximately
Routes (l) and

of tiilber resources along Burnout Canyon
C-anvon Routes (2) and (4).

Alterrrative D - Gooseberry Route - Right-of-way clearance would affect approximately

8I6.4 mbf of live timber resources'

valley camp Triangle connestors (t) through F) -_Spruce-fir forests occur on almost the

entire length of *"..h ,*g*"ni- 
.nignt:4*ii 

clea,rance could affect 127 mbf along

Connectors til ""Jiil' 
uno-it.l mbf aiong Connector 0)'

Alternative E winter Qnrarters Routes (l) and (2) - Spruce-fir and asPen timber is

especially prrminent at the hl*nqr. *r*u.tionr of these routes. Right-of-way clearance

could affect approximately Eo7"mbf arorrg wtl,{r Quarters Route (l) and 8[l'9 mbf along

winter euartdis Route (z): 
- 

rtrere is to timber within the existing right-of-way of

associatei Segments t9* and 23*'

Aquatic R.esoqfces

During the years the pipeline would be in use' operation and maintenance of the pipetine

would nor be expected to "tt.ii 
iquatic ecosybtems-except in the unlikely event of a

pipeline rupture.' should a lipetinu .uptu.e ociur beneath or immediately adiacent to a

srream, rmpacts to aquati. [.!inici re'la;il i; this disturbance would be confined to the

area immediately surrounding the ,uptur*- Naturar gas is highly insoluble in water and

would vent to the atmosPhere'

The criteria for determining impacts for this analysis are listed below' It was assumed

that att unstable areas proiimal to ,trl.*r would ue auoided; all streams potentially

affected in the project area have on-iit* fisheri*t oi "t" 
immediately upstream of

fisheries; the stream below each stream Crossing would be impacted for about 0'5 mile;

and cumulative impacts from z stream c.Gi"gi^uuf on different streams (i'e', winter

euarters creei ini r*ua cieer< near the io*n 6t'scotield), raises the impact to the next

higher level.

+e+ inousand board feet (mbf)
(3) ana 410.6 mbf along Burnout C"nyon Routes (2) and (4).

inq habitat would occur in
For any of the alternative reroutes, minimal impacts to spawnmg naDtrar w'uru'

t''crinn urould be allow*C'onfy iti*t fry hive tef{ the gray:l' l9Y-"-"^*^1ifio';" ;;;trGtion would be allowed o.nlv

l3LL-il".TH:;Jl"iel'Tt". ffi;;.'1:fi**-1rl^';^:* T:i1ii*'-'1lli,'i:?iff".:::
lil:ffi?fiT,filT::ili""# ,h"?i';',"ii?' tor yell: 1?_:"1'3_.^1.':il::13,,:11'slf,Ji1-,::f,:

- lTil lT,ffi]-l;i$:,X!"tiiliii.Q; i"-i*ii'., b"t not above reservoiis as is the

u case with this pf"illi'=G-tiiili#o--;i-otsi-iiiJi6dit"nt vield is summarized on

Table 4-j in t# f/a-d;a R*tou..es section above')

High impact if the. piperine alignment is within i0 feet of a perennial stream at

numerous rocations and crosses the Etre"* "i 
more than 4 locations per stream mile'

Moderate-tehigh impact : if the.pipeline alignment is

stream at nu*?rous' locations and crosses the stream

sueam mile.

Moderate imPact - if the PiPeline
numerous locations and crosses the

within 50 feet of a Perennial
between 2 and 4 locations Per

alignment is within 50 feet of a perennial stream at

strEam onlY at one location'
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Low-temoderate impact - if the pipeline alignment occasionally is within 50 feet of a
perennial stream, but does not cross the stream or the pipeline alignment crosses the
stream perpendicularly at one location.

Low impact - if the pipeline alignment occasionally is within an area J0 to 150 feet of a
perennial streamr but does not cross the stream.

No identifiable impact if the pipeline alignment is farther than 150 feet from a
perennial stream.

:
Specific Desgriptionl

Alternative A - No-Action - Existing impacts occur in the areas of unstable land along
Segment l2*. However, there would be no effect on fish from this project as no surface
resources would be disturbed. Low to moderate impacts over 0.5 mile are presently
occurring at the existing Gooseberry Creek crossing.

Alternative B - Leave in Place, Full Extraction Mining * There would be no effect on fish
in the proiect area as the redundant pipeline would not cross any streams. Low to
moderate impacts over 0.5 mile are presently occurring at the existing Gooseberry Creek
crossing.

Alternative C - Burnout Canyon Routes (l) anA (2) - Tlrese routes would cross the stream
channel in Burnout Canyon at I location. Along the 0.4 mile of stream between this
crossing and Electric Lake, moderate impacts could occur to fisheries due to increased
sediment. The route also would parallel Upper Huntington Creek and cross the stream at
9 locations. Potential sedimentation along the 2,2 miles of the route (or 3.0 stream
miles) between the uppermost stream crossing and Electric Lake could result in
moderate-to-high impact to f isheries. Extreme caution during construction would be
required to minimize impacts to Yellowstone cutthroat trout and mottled sculpin habitat,
and of sedimentation to spawning gravels.

Alternative C - Burnout Canyon Route (3) and (a) - These routes would cross the stream
channel in Burnout Canyon in I location. Along the 0.4 mile of stream between this
crossing and Electric Lake, moderate impacts could occur to fisheries due to increased
sediment. These routes would cross Upper Huntington Creek in 2 locations and could
result in moderate to high impacts (I,0 mile total). Extreme caution durint construction
would be required to minimize impacts to Yellowstone cutthroat trout and mottled
sculpin habitat, and of sedimentation to spawning gravels.

Alternative D - Gooseherry Route - Originally, the alignment of Segment I crossed a
sensitive pond area on Gooseberry Creek that could have been destroyed or damaged by
construction. However, to mitigate the potential impacts, the alignment would be moved
to avoid the ponds. The crossing of Gooseberry Creek would result in low-to-moderate
impacts to f isheries for approximately 0.5 mile downstream from the crossing.
Segment 2 and part of Segment 3 would parallel and cross Upper Huntington Creek
northwest of the confluence with Little Swens Canyon where resulting impacts would be
moderate-to-high between the uppermost crossing and Electric Lake ( 1.4 miles).
Segment 3 also would cross the stream channel in Burnout Canyon at one location where
resulting impacts between the crossing and Electric Lake would be moderate (0.4 mile).
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Valley C-amp Triangle Connectors (l) through (3) - There would be no effects to fisheries
along any of the Connectors.

Alternative E - Winter Quarters Route (l) and (2) - Yellowstone cutthroat trout, rainbow
trout' and mottled sculpin inhabit Mud Creek and Winter Quarters Creek and spawning
habitat would be impacted at and below the stream crossing south of Scofietd (Segment
20). The Winter Quarters Creek crossing would result in low--to-moderate impacts Io the
fisheries in the lower 0.4 mile of the creek. The Mud Creek crossing near the town of
Scof ield would result in low-to-moderate impacts to the f isheries in thE 0.1 mile between
the creek crossing and the confluence of Winter Quarters Creek. Cumulative, moderate
impacts would result in 0.4 mile of Mud Creek below the conf luence with Winter
Quarters Creek. There is presently 0.J mile of low-to-moderate impacts f rom the
existing crossing at Gooseberry Creek. Along Segment 21, the new pipeline would cross
Broads Canyon Creek. The crossing would result in low-to-moderate impacts for the 0.2
mile between the crossing and Mud Creek. Alsor segment 2l would parallel and cross
Mud Creek at 2 locations north of the town of Clear Creek. Construction activities
along and crossings of Mud Creek would result in low-to-moderate impacts to fisheries.
No impacts would occur along associated Segments l9* or 73*.

There would be no moderate to high impacts along either route. Winter Quarters Route(I) could result in 0.5 mile of mo?erate impacts and 1.0 mile of low impacts. Winter
Quarters Route (2) could result in 2.8 miles of moderate impacts and 2.t ririles of low to
moderate impacts.

Terrestrial Resources

There is a high potential for adverse impacts where the pipeline routes would cross or
parallel sensitive riparian areas and streams. Short-term loss of plant productivity could
adversely effect important big game winter habitat. Long-term adveise impacti could
be avoidable along other portions of the route if appropriate mitigation measures are
taken. The most likely areas of adverse impact woutd be where Segment I would cross
Cooseberrl Creek and Segments 2 and t 6 would parallet Upper- Huntington Creek,
Segment 20 would cross Mud Creek, Segment ?L- would piiallel Mud Creek, and
Segment 3a would cross Upper Huntington Creek.

Specific Descriptions

Alternative A - No-Action - This alternative would create no effect on wildlife in the
project area as no surface resources would be disturbed.

Alternative B -
habitat would be

Leave in Placer Full Extraction Mining - Some disturbance to wildlife
anticipated, if the redundant pipeline is constructed.

Alternative C - Burnout Canyon Route (l) - Segments 2, 3a, 3b, and 16 have potential for
direct adverse effects on riparian areas, important wildlife habitat. Moderate-to*high
short-term impacts to a total of approximately 3.3 miles of riparian habitat could resdit
from construction. Segments 2 and L6 parallel Upper Huirtington Creek. Careful
construction practices would be employed to minimiii degradation of big game winter
habitat.
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Alternative C - Burnout Canyon Route (2) - Impacts are the same as Burnout Canyon
Route ( I ).

Alternative C - Burnout Canyon Route 0) - This route would have tess impact on riparian
habitat than Burnout Canyon Routes (I) and (2). Some summer forage for elk and mule
deer would be temporarily lost.

Alternative C - Burnout Canyon Route (+) - Impacts are the same as Burnout Canyon
Route (3).

Alternative D Gooseberry Route - Segment I crosses Gooseberry Creek at a
particularly sensitive area (moderate-to-high impacts) wittr regard to wildlife habitat.
The short-term loss of willow production could adversely impact big game winter rante
habitat.

Valley Camp Triangle Route Connectors (t) through F) - There would be no identifiable
effect to wildlife resources along the Connectors.

overgrazing and their proximity

Route (t) - Winter Quarters and Mud Creek riparian
are of greatly diminished value to wildlife due to
to residential areas. Low-to-moderate impacts could

the Mud Creek riparian area. During a recent survey for

Alternative E - Winter Qrrarters
habitat crossed by Segment ?0

result. Segment 22 would avoid
raptors conducted by the Utah
along this route. The closest
terrain and forest vegetation
construction (Dalton t989).

Division of Wildlife Resources three nests were located
nest to the proposed alignment is about 0.8 mile. The

should protect the inhabitants of this nest during

Alternative E Vinter Qrrarters Route (4 - Impacts along Segment 20 are discussed
under Winter Quarters Route (l). Segment 2l parallels Mud Creek north of the town of
Clear Creek. These riparian areas are in excellent condition. Impacts could be moderate
to high.

Ipecial Status Speciej

No special status species of plants or animals, known to occur in the project T.ear would
be aifected. One'sensitive species (Hymefroxvs helenioidel), a Federal candidatSr plant
forlisting,mayoccurintheprojectTffiiortocorrstruction,theForestService
botanist witt f ield-check any areas along the selected route where the plant could
possibly occur.



RECREATION

The experience of solitude and freedom t-oygLt-l,y--*:iy recreation users of the National

Forest would be disturbed during the constiuction of itre pipetine. in any new right-of-

way. These disturbances are -expecteo- io be short-teim, during and immediately

following construction. careful .onriiu.tion followed by- aggreisive rehabilitation

measures are expected to *ini*ize the r**ii"ing evidence of construction disturbance'

Temporary delays to. area tr"riii would *.ur, bui roads would not close. The following

are descriptions of the potential impactr io rricreation by each alternative route' Refer

to Table 4-6 for specific mileages'

Arternative A - No-Action - Recreation uses would not be affected further'

Arternative B - Leave in place, fult.E*tt"rtion MinTg. - col:tly,.tion of a section of

surface piperine arong.s*g**^ii z*, r0;; t7;_;nJ r8*-in areas with Ros class of sPM

recreation would diminish considerably thl iua[ty-gf the outdoor exPerience expected by

visitors. other segments of this route wourd not iffect recreation'

Arternative c - Burnout c-anyon Route (t) - s.egments I2*, l3*, 19* and 23* are part of

the existing route and would n"u* no tuiil'ter irfrpact on recreation. segments 3a, 3b' and

t 4 would reduce the recreation experience f oi users that encounter tisturbance along

these segments in remotu-ii*ir. s*g*-*ni i+ *iy.become an undesirable intrusion to

furure recreation users of the proposea .l*pi;"."il (iioor.ua). However, construction of

the campground is not "n.i.ipli*i 
until aftei tne yeir 20i0. Segments 2' 15' 3a and a

small portion of segm"nt iu *ould havu 
-*oa*rate impacts to thE experience sought by

recreation ur*ii tisn-ing along Upper Huntington Creek'

Alternative c - Burnout canyon Route (2) - Potentiat impacts for this route are the same

for those common ,"g*"nti described in the precedinF-.louie description' The only

difference is segment r4 is repraced uy.sei**ntJ-ti;"d i7*, segment l7* is part of the

existing rout" a-nd would hav; no furiher-impact on r*.teation. However, segment t5

crosses an area with a nds itass of sFrrn .utre"t,ion and would somewhat diminish the

recreation "*iJri"ni" 
orairp*ir*i users encountering the right-of-way'

Alternative c - Burnout c.anyon Routes o) ,ano (+) 1 The impacts along these routes

would be the same as Burnort ii"yon Routes (I) and (2) resPectively'

Alternative D - Gooseberry Route - Segments 19* and 23* ar,e part of the existing route

and would have no further impact to rl.r-."ii*. i*[rn*nts.3a'and 3b would reduce the

recreation experience for user! that *niounter this t:Ery[T,:T"te areas' Segment 2'

3a, and a small portion "t 
Gfi*ni lu *ould have moderate impacts to the experience

rougnt by recreaiion ur*r, tilfrTng along Upper Huntington Creek'

segment I would adversely affect.the undeveloped motorized recreation sites in the

vicinity of Gooseberry cahpground. !"g*"nt I would have some effects that could
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diminish the experience of dispersed recreation users around a private church camp in
Little Swens Canyon.

VaIIey C-amp Triangle Connector (t) - Segments 7* and l0* are pa+ of the existing route
and would have no impact on recreation. -segment 6 would have minor effects to users of
the recreation access road paralleled by this segment. Segment 5 would affect the
experience of dispersed recreation users in an area with a ROS class of SPM recreation.

Valley Camp Triangle Connector (2) - Segment l0*, part of the existing route, parallels a

recreation iccess road. Segment, 4 would have minor effects to userst experience on a
recreation access road paralleled by this segment.

Valley Camp Triangle Connector (3) - Both segments 4 and 9 would have minor efficts to
userst experience on a recreation access road paralleled by this segment.

Alternative E - Winter Quarters Route (t) - Segment l2* is part of the existing route and
would have no further impact on recreation. Segments 22 and most of 20 cross private
lands that are not available for public recreation. The western 2.5 miles of Segment 20

crosses National Forest System lands and would cause minor impacts to recreational
use. No new impacts would occur along associated Segments l9* and 23* .

Alternative E Winter Quarters Route (2) Segments 12* and 23* are part of the
existing route and would have no impact on recreation. All of Segment 2l and most of
Segmenl 20 cross private lands that are not available for public recreation. The portion
of Segment 20 on-National Forest System lands would have minor recreation impacts to
an arEa with a ROS class. of SPM recreation. No new impacts would occur' along
associated Segment l9*.



COMBIT-IED RESOURCE EFFECTS

Short-Term Usqs VerqF Long-Terln prgductivitv

Alternative A - No Action - The pipeline has been in place since tgi3 and the disturbedcorridor was revegetated with undeistory species of vigetation to aeCreasl it * pot*ntialfor erosion. Trees (deep-rooted overstoryi were not rEolanted in the corridor to avoidfor erosion. Trees (deep-rooted overstoryi were not riplanted irar eroslon' I rees toeep-rooted overstory) were not replanted in the corridor to avoidconflicts with maintenance .of the pipeline. Productivity of the corridor with regard tocorridor with regard totimber production and habitat and cover for wildlife' will not be restored until the
existing. pipeline 

.is no .longer needed and is abandoned. Until the overstory vegetation isrestored to blend in with the surrounding vegetation, the corridor will remain a contrastto the visual characteristics of the surrJundiig viewi of Forest visitors. The recoverable
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coal beneath the existing pipeline can be mined to only a limited extent in order to
protect the pipeline from the effects of subsidence.

Alternative B - Leave in Place, Full Extraction Mining - Construction of a redundant
pipeline on the surf ace within the existing right-of-way would allow for both the
operation of the existing pipeline and complete mining of the recoverable coal reserves
beneath the pipeline. The loss of productivity of the area due to lack of overstory
vegetation would be the same as discussed above under Alternative A. Surface
disturbance from pipeline construction and repairs would remove some of the understory
vegetation already established within the corridor. This would result in a long-term loss
of rangeland and to additional short-term impacts as previously discussed in this
document.

Alternative C - Burnout C-anyon Routes (l) through (4) - The effects would be similar or
the same for either of the two variations of this alternative route. Uses of the
environment would involve rerouting the pipeline and fully mining the recoverable coal
reserves beneath the existing corridor across the Skyline Mine permit area. In areas of
unstable slopes the disruption of the surface could accelerate erosion and land
movement, especially during abnormally wet years, potentially affecting vegetation. The
existing pipeline would be abandoned and the corridor would be reclaimed (i.e., overstory
vegetation would be replanted). Both understory and overstory vegetation would be
removed from the new corridor for the construction of the new pipeline. The corridor'
would be revegetated with understory vegetation; however, trees could not be replanted
where they would interfere with operation and maintenance of the pipeline. This would
result in loss of wildlife habitat and cover and would create a contrast to the visual
characteristics of the surrounding areas. Productivity of the abandoned corridor would
be replaced by reestablishment of the overstory vegetation along the abandoned
right-of-way and the productivity of the new right-of-way would be af fected until
reclamation is complete. Loss of overstory vegetation would continue until the corridor
is abandoned and reclaimed (for the life of the pipeline). Sedimentation from the stream
crossing in Upper Huntington Creek and the stream crossing in Burnout Canyon is
unavoidable and could result in a temporary loss of productivity of the riparian
vegetation and the spawning habitat in both creeks, which flow into Electric Lake.

Alternative D - Gooseberry Route - The effects associated with the construction of the
pipeline would be similar to, or the same as, Alternative C with the exception that less
riparian area and a smaller portion of the Upper Huntington Creek spawning habitat
would be affected.

Valley C,amp Triangle Connestors (l) through (3) - The effects associated with
construction of the pipeline would be similar or the same for each of the four Connectors
and as the alternatives described above with the exception that there are no riparian
areas or streams crossed that would result in effects to the fisheries,

Alternative E Erinter Quarters Routes (t) and (2) The effects associated with
construction of the pipeline would be similar to the alternatives described above. Mud
Creek is spawning tributary for Scofield Reservoir, which is one of Utahfs top fishery
reservoirs. The effects on the two variations of this alternative are similar with the
exception that Winter Quarters Route (I) woutd affect less riparian vegetation and make
fewer stream crossings consequently affecting fisheries less than Winter Quarters Route
(2'),
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Irreversible zurd hret'ievable Commitment of Resources

Alternative A - No Action - Since no construction would take place, no surface resources
would be affected or irreversibly and irretrievabty committed. Howeverr,the. recoverable
coal left unmined to protect the pipeline against subsidence would be irretrievably
committed considering turrent mining technology. Consequently' royalties from the coal
lCould not be realized.

Alternative B - Leave in Pliace, FuIl Extrastion Mining - The redundant pipeline would be

constructed within the existing right-of-way unanchored to the surface and strain gaY$e.s

f or monitoring stress would bJ installed along. the existing pipeline every 100 feetr which
would require- excavation. The presence of [he surface pipeline would af fect range.land

until such time that the pipetinl is removed. Also the view of the pipeline would be a
contrast to the visual chiricteristics of the surrounding views of Forest visitors- Other
disturbance to the surface is expected to be minimal.

Alternative C - Burnout Canyon Routes (t) through (4) - The effects would be the same if
not similar for each of the r[ variations of this alternative route. Recoverable coal left
unmined to protect the pipeline from subsidence would be irreversibly committed
ionsidering .iii*nt mininj iechnology. Disturbance of unstable slopes could result in
*ioii* 

"ni/o. 
mass land irovement consequently affectlng vegetation. Stands. of trees

and other vegediion would be cleared froh.the right-of-way F some areas. Although'
inu right-of-i""i would be revegetated with understory lPecies' trees could not be

phnteE for the iite of the projecfin areas that would interfere with maintenance of the

iipeline. Coniequently, wildfife and fish habitat and cover would be affected. Also'
tontrast with t# visuat characteristics of the surrounding area would be long-term.
Cultural and paleontological resources are nonrenewable resources and if unidentif ied

cultural or ialeontolo{ical resources are damaged or destroyed as a. result of
construction, these resources cannot be recovered. However, cultural resources

stipulations attached to the COMP (Appendix A) .would be apPropriate measures to
miiigate potential adverse impacts to cultural and paleontological resources.

Alternative D - Gooseberry Route - The irreversible and irretrievable commitment of
resources associated with the construction of the pipeline would be the same as described
for Alternative C.

Valley Camp Triangle Connectors (l) ttrough (3) - The irreversible and irretrievable
commitmeni of resources associated with conitruction of the pipeline along each of the 3
Connectors urould be the same as described for Alternatives C and D above. It should be

noted that no cultural resources were identif ied during the intensive survey of the
Connectors; however, cultural resources may be discoveied during constnrction and if
damaged oi destroyed these resources cannot be recovered. Appropriate steps to
mitigite unf oreseen adverse ef fects to cultural and paleontological resources are
specified in Attachment A of Appendix A.

Atternative E - Vinter Quarters Routes (t) and (2) - The irreversible and irretrievable
commitment of resources associated with the construction of the pipeline would be the
same as described for Alternatives C and D above.
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Cumul+tive F,ffects

It is important to note that no matter which alternative is selected, the pipeline would
probably impact or be impacted by recoverable coal reserves in the future.

Alternative A - No Action - Since no construction would take placer there would be no
effects to surface resources. However, if no action is taken, then the estimated [4.9
mmt of recoverable coal worth approximately 5312.5 million would not be mined and the
I percent royalties of $29.8 millidn to the Federal and State Sovernments would not be

realized.

Alternative B - Leave in Pliace, Full Extraction Mining - The installation of a redundant
pipeline on the surface would allow mining of the 14.9 mmt of recoverable coal and the

$ig.g million of royalties would be realized. Construction of the redundant pipeline on

ifte surface would result in comparatively few effects to the environrnentl short-term
loss of vegetation, long-term losi of rangeland, long-term visual impacts' an{ Potential
conflicts ilitf, public ilses on the Foresi. However, the cost for construction of the
speciatized redundant pipeline, annual maintenance costs combined with the potentially
extensive repairs wouid'be very costly and the integrity and reliability of the system
could not be guaranteed. In iUAitiori, the exposed line would be sub ject to natural
accidents and 

-intentional and unintentional vandalism. These repairs would result in
potentially numerous short-term impacts to the environment (e.g., vegetation clearin$r
Lrosion potential conflicts with publit uses of the Forest).

Alternarive C - Burnout Canyon Routes (l) ttrrough (A) - The majority o{ t!9 effects that
could result from the construction of the pipeline along any variation of this alternative
route would be short term. Overall cumuialive effecti to vegetation should be minimal
and are strongly related to ptant community recovery capabilities. There would be a
period follo.wi-ng .construction of increased cumulative impact that is heightened by

ongolng r"gronal impacts related to grazing, timber. harvest and other land uses. These

ef flctJ evdntually would be reversedlfrrougn natural processes. Lcng-telm ef fects would
include removal 

'of 
overstory (wildlife nilitat and- cover' and vlsual contrasts) and

porential landsliding, both of which could add to the effects.of previous impacts in the
lr". (e.g., the exii{ing corridor, Highway 264). . Most notably, construction activities
along th-e streams in Upper.Huntingion Canyon (an imp.ortant s.pawning habitat of the
Yellfiwstone cutthroat trout) and Burnout Canyon could cause long-term impacts with
cumulative ef fects. Removal of vegetation proximal to a streamr disturbance to
unstable slopes and stream banks adlacent to the streams, and . trenching of the
rtr*"*U"d (even using a culvert for diverting the water 3s a mitigation measule) could
cause sedimentation -that would affect the'aquatic ecology of the streams. Spawning
would not be af f ected in 1990 as construction would be allowed only after fry have lef t
the strearn. However, spawning habitat could be adversely affected tor y_ears into the
future since some sedimint wou-ld be generated that would not wash into Electric Lake
for years to come. These impacts would add to the effects of previous impac.ts in the

"i*" 
(e.g., Highwa y 264). Impacts along Burnout Canyon Routes (3) and (4) woutd be less

since thlre w=ould-be only a-few crossings of Upper Huntington Creekr and the routes
would be located on the west side of StJte Highway 264 not in the riparian area along
Upper Huntington Creek.

Alternative D - Gooseberry Route - Cumulative effects along the Gooseberry Route are
nearly the same as those itong Alternative C except that less rip?rian vegetation and a
smaller portion of the Upper Huntington Creek fishery would be affected.
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llatley CamP Triangle Connectors (I) ttrrough Ol --Cumulative effects along each of the 3Connectors would be similar to those desc-ribed for Alternatives C and DI However, no
:lr.eanls or riparian vegetation would be crossedi therefore, there would be no effecti toa.Ilsnerles.

Alternative E - VTter.euarters Routes (l) and (2) - Cumulative effects along each of thetwo variations of this alternative route would be similar to those described forAlternative C above with the exception that the Winter Quarters Routes would notaffgc.t high-quality fisheries to the extent of Alternatives t (t) anJ ta ino U. It is
anti-qipated that the potential effects to fisheries from sedimentation of the streams and
Scofield Reservoir would be low to moderate.
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FIGURE 8.4. THE WINTEF QUARTERS ROUTE

Segments [2*, 20rZLr23*i variation Segment22i associated Segment 19*

Segment I7* (3.7 miles in length) is part of the existing pipeline and for purpose of this
study begins in the northwest quarter of Section 25, T.LZ 5., R., E. (SLM) at the
headward side of the Cabin Hollow Creek Drainage. The pipeline trends southeasterly
from near the junction of Skyline Drive and an unimproved two-track road, the latter of
which runs adjacent to the pipeline for one-half mile before turning south. One-third
mile thereafter' the pipeline begins descending some 11000 feet in 

-elevation 
over the

next mile to the crossing at Gooseberry Creek, then ascends nearly 11400 feet over the
remaining 2,2 miles.

An unimproved two-track road rogBhly parallels the pipeline for some 2.6 miles beginning
about 0.4 mile west of the Gooseberry Creek crossing to the eastern end oI
Segment l2*. The roadway crosses the pipeline at numerous locations along the
segment.

Segment ?0 (9.1 miles in length) trends east/west for approximately two-thirds of its
proposed leqglh afong the upland reaches of Winter Quarters Ridge before descending
j_ust west of Scofield to crossings situated at an unimproved two-track road, Wintei
Quarters Creek and Mud Creek. After skirting the southern corporate limits of Scofield,
the segm_ent turns southward just east of Mud Creek atop the ridgeline separating
Pleasant Valley on the west and UF Canyon to the east for the distance of l.l miles. At
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that point, the proposed segment turns east for .75 mile and then south for the remaining
distance.

An unimproved two-track road would run adjacent to the proposed pipeline segment from
the vicinity of Scofield to the junction with either Segment 2L or 22.

Segment 2l (3.1 miles in length) descends the ridgeline north of Broads Canyon crossing
along its course 2 unimproved roads and the stream at the mouth of Broads Canyon
before reaching and crossing Mud Creek. The proposed pipeline segment then runs
upstream adjacent to and west of Mud Creek until the mouth of Slaughter House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipeline just
east of Utah State Highway 96.

Segment ?3* (1.3 mites in length), part of the existing pipeline, differs in elevation by
ovEr 11200 feet between the-western end (lowest) and eastern end (trigtrest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon gn the north and
Migazine Canyon to the south and continues eastward to a topographic feature referred
to as "The Elbowr. This location marks the eastern extent of the proposed pipeline
reroute project and is situated in the southwestern quarter of Section 27, T.13 5.r R.7 E.
(SLM).

Segment 22 (3.3 miles in length) is an eastern alternative for the Winter Quarters
Ro-ute. The proposed segment instead of descending along the ridgeline of Broads C_anyon

tike Segment 21, sidles eastward and southward along the upper reaches of Broads
Canyon-before rejoining the existing pipeline at nThe Elbow". Unimproved two-track
roads exist adjacent to the proposed pipeline alignment.

Segment 19* (2.8 miles of existing pipeline) is not a part of either Winter Quarters
Routes (t) or (2). Ho*never, if eithei of these routes is selected, the existing pipeline of
Segment t9* cannot be abandoned as it is needed to suppty gas to a tap line that joins
Maln Line No. 4l at the western terminus of Segment t9*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment 19* not as part
of the routes, but as a segment associated with the route.

The first one-half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
I,100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23*.

B- l0
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L.O SCOPE

1.1 OBJECTIVES

During the 1981 growing season a quantitative vegetation study
was conducted for the proposed Scofield Mine in Carbcn County, Utah.
Figure 1 illustrates fhe location of fhe project with respect to the
town of Scofield and the major topographic features. The study was
conducted in accordance rvith f inal rules of the Utah Board and Division
of Oil, Gas, and tllining (DOGfyl). Prior to the initiation of the f ield
work a detai led sfudy plan lras presented to DOGftl personnel (rlls, Mery
Ann Wrightl for review in December 1980. All aspects of the study
met with I$s. Wright's approval. Furfhermore, during the course of
the study DOGffl was inf ormed of the progress of the study and consulted
regarding various changes in the project.

Field studies commenced in
were constructed and the f I ora I

were made until September to col
September, cover, sfem density,

fafe Apri I when grazing exclosures
invenfory was begun. Illonthly visits
I ect p I an ts. Dur i ng August and ear I y
and product ion data tvere col lected.

L.2 LOCAT I ON AND ECOLOG I CAL SETT I NG

The sfudy aree is located in Winter Quarters Canyon along the
east side of the Wasafch Plateau adjacent to Pleasant Valley in Carbon
County near the sma I I town of Scof i e I d, Utah {F Igure 1} . Winter
Quarters Canyon was the site of the first commercial coal mine in
Utah, beginning product ion {Utah Archaeological Research Corporat ion
19811 in 1876. Befween fhat time and the ctosing of the Winter Quar-ters ttline in 1928, some L0.8 mi llion tons of coal were removed. A
town known as Winfer Quarters existed around the mine portals and
facilities for a distance of about 2 mi 13.2 kml west from the town of
Scofield. Because of the narrowness of the val tey, the val ley bottom
for that distance was virtually totatly covered by the mine portals,
surface facilities, railroad spur, and residential facilities.
Consequently, much of the present ecology of lower Winter Quarters Canyon
has been shaped by the historic mining disturbances. photographs from
around 1900 {Utah Archaeological Research Corporation 1981} show no trace
of natural riparian vegefation lef t and, indeed, the stream channel is not
visible in many of the photographs because it was piped under the surface
to make room for the f aci I i t ies.

The demand for mine. timbers resulted in the early deforestation of
the spruce-f ir forest on the north-f acing slopes in the val f ey, photo-
graphics from about 19OO tUtah Archaeological Research Corporation 1gB1l
show a low growth of aspen and a f ew scattered tal I thin coni f ers lef t
uncut for one reason or another. By 19L6, photographs show aspen height
had increased and conifer regrowth under the aspen is conspicuous, On
the south-facing slopes of the valley, conditions in the old photographs
seem very similar to current conditions with sagebrush and mountain brush
predomi nat i ng.

-1-
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2.O METHODS

2.L VEGETAT ION trlAPP ING

vegetation tyPe mapping was undertaken for the Scofield Mine project
area and a surrounding 5OO foot buffer zone. filapping was accompr i=n"i
using U-S. Forest Service aerial photography tblack and white, approximately
1:16'000 scalel (1 inch:1400 feet) and field checking. Vegetation typesare segregated on the basis of physiognorr.y and dominant species.

2.2 SPEC IES L I ST

In order to ensure as complete a species list as possible, planf
sPecimens were collected on the site on a mcnthly basis between Apri I and
Sepfember. Field idenf if ications were checked by Dr. $li ||iam A. lVeber ,Curator of the Herbar ium, Universi ty of Colorado, Boulder. Voucher speci-
mens from the study are preserved in a permanenf reference collection by
tf'lestern Resource Developmenf corporation for uco.

Taxonomic nomenclature used in fhis report follows Weber and Johnston(19791 as the primary reference except as noted rrnder Section 3,4, Floral
composif ion. contnon names used come f rom Nickerson et al. t1976), u.s.
Soi I Conservat ion Service 119781, and Beet le {19701, in decreasing orderof priority. Corrments on native or introduced s.tafus are based on Weber
and Johnston ( 19791 .

2.1 AFFECTED AREA SAftlPL ING DES IGN

Most of-the ProPosed Scofield Mine affected area was ciisturled byhistoric mining activities and is presently grazed each year by donrestic livestock.

Quantitative sampl ing was confined to the approximate area to be
disturbed lPlates 1 and 21 . The sampling area extended upslope somewhat
farther on the south-facing slopes than disturbance is likely to extend.
Th is a I lowed inc lus ion of more areas of Mounta in Shrub land i n nat ura I

Premining. condi t ion and resulted in baseline data represent ing e more
undisturbed condition than exists at the very bottom of the siope in the
abandoned Winter Quarlers Mine facitities areas. Af l sample sites were
selected by a random Process in which a grid of 15 m x.15 m cells was over-lain on a 1":10O'map of the disfurbed area and a random number table
used fo assign sPat ial (xryl coordinates, Fif ty sarnple points were
selecfed in e-gch af fected area vegetation type, The points in each vege-
tation tyPe were numbered in order of their randorn selection.

Sample sites in the riparian and mountain shrub affected an: reference
areas were located in the field between ApriJ 20 and May L, lggl, using
1" = 1OO'maPS. At each site, a range cage was erected fo protect the
enclosed area f rom domestic sheep, which heavi ly graze the area, 6s well
as caftle, deer, elk, and occasional moose. Each cage was const-ucted of
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48 inch *no-climb" welded wire fencing material, cut and formed into a
conical conf igurat ion and f irmty anchored with four 5-f oot lengln: :t z5/8-i nch stee I rebar.t/8-inch steel rebar. Each range cage enclosed an area of about L,2 m
in order to protect 1.0 mz lor f ater clipping. Each range cage was m€,was me,rked
with a metal tag bearing its identification number. Data on plant cover
and woody plant density were obtained along transects oriented randomly
from the range cages, These methods are described !ilc,r-€ fully under Cover,
Woody Plant Density, and Production sections below.

During the ccurse of the sfudy the mine plan was altered to include a
small area of disturbance in the spruce-fir forest on the north-facing
slope, By this t ime sheep had access to this area and did graze the f orest
to sofiie extent. However, the herbaceous production of this closed canopy
forest is extremely low. DOGIII oersonnel determined in a verbal decision
that production data were unnecessary for the Spruce-fir Forest because of
the extremely low herbaceous cover and the I imited biomass production.

2.4 SELECT ION OF REFERENCE AREAS OR OTHER RECLAINAT ION STANDARDS

For establishment of reclamation standards, reference areas were
selected for the riparian and mountain shrubland vegetation types because
they are the major: areas of disturbance. The disfurbance to the spruce-
fir forest will be much smaller and the vegetation of the type is largely
long-lived woody species in which little year-to-year change in vegetation
parameters is expected. Because of this,
liShing a reclamation standard was chosen.
and shrubIand and nounfain shrubIand, the
reclamation vesetat ion is compared is the
basel ine data exist for the affected area

fhe basel ine method for estab-
Thus, tor the riparian meadow

standard against which the post-
reference area, Elthcugh since
a I so, these base I i ne da t a cc.u I d

also be used. For the spruce-fir forest area, the standard for determina-
tion of reclarnat ion success wi I I be the baseline data f ronn the af f ected
area.

In the case of the riparian vegetation type, the chances of f inding a

reference area exacfly the same as the affecfed area were small because,
in the affected area this type has developed on the disturbed material
left fron fhe abandoned fown and historic mining activities of fhe lrllinter
Quarters lllines whichr 6s nent ioned ear I ier, occupied the entire valley
botton. The vegetation that has redeveloped along fhe sfream has done so
on the eroded f i ll lef t from the old town and mine faci lities. This f i ll
is comprised of varying parts soil, coal fines, and junk. Although the
native riparian species have made substantial reappearance, the composi-
tion is still not equal to that of the essentially undisturbed cornmunity

represented the only apparent alternative as a. reference area (Plates L

found upstream of the previously affected area. This area upstr€amv
I

and 21. The mountain shrubland reference area is also located up valley to
the west, just east of the Manti-LaSal National Forest boundary (Plates I
and 2l . Th i s reference area, olthough located on the same slope, exposure,
and parent material as the affecteC ar€a, includes entirely the area outside
the abandoned Winter Quarters Mines disturbed area whereas the proposed
af fected area includes much area previously disturbed and revegetated.by
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natural secondary succession. Also, it is located sornewhat further upslope
from the valley bottom and may avoid the heavy sheep grazing incurred on
the af fected area as sheep are slowly moved up the valley to higher pas-
tures within the Manti-LaSal National Forest in the spring, The net ef fecf
is that range condition of the reference area seems better than that of the
affected area as a whole.

2.5 REFERENCE AREA SAtrlPL I NG DES IGN

ln each reference area, sample
Drocess used in the affected area,
A fotal of fhirty sample sites wre
cages were erected on them betlveen

2.6 T III1E OF SA'IIPL ING

si tes were located by tne same random
except fhat the cells measured 5 m x 5 rn.

selected in each reference area and range
20 Apr i I and 1 filay 1981.

Cover, woody plant density, and oroduction sampl ing were completed
between 13 Auqust and I September 1981.

2.7 COVER SATT1PL ING

Cover was measured at fifty points along 50 m transects using the point-
intercept nrethod tttluelier-Dombois and Ellenberg 19741. Transects, which were
randomly oriented from the corresponding range cages, were sampled sequen-
f ially in order of selection during the random location process, lVleasurements
began one meter out from the range cage to avoid trampling effects,

At each point, a plant ecologist viewed the ground through a vertically
oriented sighting device affixed fo an adjustable tripod. Fine cross hairs
wi th in the dev ice were used to prov ide preci se point def in i t ion.

The f irst hit ( interception) along a vertical viewlng line was recorded
as being vegetation (by species), rock, litter, or soil. Vegetation inter-
cepted below first hits was recorded separately by species; the maximum

number of hits recorded at any point was four, Only first hits were used in
calculating cover, which is therefore absolute cover.

Species that were present in the sample stands buf not actually hit
during the point-intercept sampling are indicated by a rrPrr in the cover
data tables. Frequency values were calculated on the basis of whether a

species was present in the sampled stands, not on whether it was encountered
dur i ng quant i tat i ve samp I i ng
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Production data were obtained by removing fhe ranqe caqes and clippingcurrenf year's growth above-grounc biomass wiinin a 1 iz clrlutar hqop placedwithin the protected area- Al I graminoids, including perennials and annuals,were separafed by sPecies.whi le bagging samples in the field. perennial andannual forbs were lumoed into a single sample category. cacti, cushi;n plants,
l?;;:"t 

weeds , cr yP togams ' shrubs, J.no subshrubs were nof samp led f or produc-

2.8 PRODUCT I ON SA.frIPL I NG

Product ion samp I es were
at 105oC for 24 hours and wei
in the production data tables
s i on f ac f ors used were g. gl, {
fo kg/hal.

2-9 SHRUB IIIEASUREIilENTS

to fhe lab, where
the nearest 0.1 g.

they were oven dr i ed
Data are repcrted

kg/ha. The conver-
and 10.O t f rorn g/n2

as g/m.l pounds lacre, and
f rorn glmt to, pounds /acre I

as g/n2
to,pounds/acrel

Shrubs ancj tree seedlings or saplings (below breasf height , 4.25 feetor 1'5 ml rooted wi thin 1 m by 5o m rectingutar quac.uis i;;;. known asbelt transects or line stripsi located atoig the 5o m cover transect at eachsife were counted by sPecies, and the heighis of the first two shrubs ofeach species encountered were recorded in classes. as follows: 1 cm below10 cfi, 5 cm increments between 10 cm and 50 cffi, and 10 cm increments above50 cirl' ln the Spruce-f ir Forest type, shrubs were counted in a 1m x 25 mquadrat.

2. 10 TREE IIIEASURE,$ENTS

t:: :n:."llll":l.i:_t::::l u:s:rarion ty?", rrees Lirere sampred arons rhef irst 25 m of each cover transect in a 5 m wiciI Ecrr'rr Luver rransecr ln a 5 m wi cje quadrat. Wi th In th i s quadrat,af l trees above breast 'height 14.25 f t or 1.5 ml were counted bv soerie. anrr whalrracounted by species and whetherthey were a I i ve or dead. l-he d iameter a-t breast he ight I dbh I was measi;redfor each tree also. Using these data, density (number of trees per acre andhectare! and basal area (square feet per acre and square meters per hectare)were calculated. Several trees were aged using an increment borer.

2.tL SAT}IPLE ADEQUACY CALCULAT tON

Adequacy of sarnp I es was ca lcu lated us i ng the formu I a

s2t2nmin : dEr

re t ur ned
ghed to
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wl''ere nmin : the minimurn number of sampres required

s : standarC deviation (n_1)

t =two-tailed t value, with infinite degrees of freedom, lar aprescribed level of confidence

f, : the desired detectable reduction in the mean tO.1l

f : arithmetic mean

For shrublands, 8076 confidance levels were used; for non-shrublands,
gOfr conf idence levcls wcre used (Utah Division of 0il, Gas, and lJlining 1gg1l.

Total woody plant density {live trees plus shrubsl were the data usedfor densify sample adequacy calculations.

-7-
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3. O EX I ST I NG RE*SOURCES

5.1 GENERAL S I TE DESCR 1 PT I ON

Elevations in the project area vary from about 7,70O feet l?,34g m. to
about 9,20O f eet l2,$Qt' m). Average annual precipitaf ion in the study
area is est imated by Beak Consultants (198L1 to be about 2A inches (71 cn),
mcrstly falling as snow during f all and winter. Soi I parent maf erial on
the slopes consists of a ven€er of ccl luvium overlying bedrock: In thevalley bottom, substrates are alluvium, colluvium, and fill from histori:
mining activities. Undisturbed soils in fhe project area nave surface
horizons relat ively thick and dark and exchange sites dorninated by bivaient
cetions lWalsh and Associates 1981, Soi I Survey Staf f 1g?5t. Soits of the
steep valley sides have formed in colluvium and are very rocky. Soils inthe toe slopes and valley bottoms have formed in transported material anJare deeper and less rocky.

,.2 VEGETAT I ON DESCR I PT I ON

Vegetation of the study area is of four main types: filountain
Shrubland, Spruce-fir Forest, Aspen Forest, and Riparian Shrubland (plate 11.
Mountain Shrubland occurs primarity on the south-facing side of the val ley.
Spr,uce-f ir Forest occurs on the north-facing side of the valley and in tne
bottoms of side drainages. Aspen Forest cccurs in the moister locat ions
on the south-f acing side of the valley ,and in the drier and/or most recenily
disturbed si f es on the norf h-f aci ng side of the va I ley. Because Aspen F-.rest
is successional to Spruce-f ir Forest, there is a continuurn of variation
befween the two types. Riparian ShrubIand occurs on the misceI Ieneous
transported materials in the val ley bottom.

Quantitative data were col lected in the affected area vegetation tyaes
at locations indicated in Plate Z.

3 .2.L Cover Da t a

Presented in Tables A-1 through A-5 are cover data f rorn the
quant itaf ive samp les i n the af f ected and ref erence areas f or the tlounta in
Shrub I and and Ri par i an Shrub I and vegetat i on fypes and the af fecfeo area
of fhe Spruce-fir Foresf vegetation type. Data are in fhe form of absot-te
Percent cover; that is, vegetation plus rock plus litter plus soiI sums:o
100 percenf . Cover data are surTmarized in Table 1.

3.2.2 Production Data

Presented in Tables A-6 through A-9 are product
the lVlountain Shrubland and Riparian Shrubland affected and
Data are oven-dry grams per square meter. product ion data
in Table 2.

ion Cala fror:.
reference are3s.
are su-inar i ze:
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TABLE 1

SUIYI,IIARY OF COVER DATA

SCOF I ELD fYl I NE VEGETAT I ON STUDY

Total Absolute
Vegetat ive Cover

%

SDA

Soil Litter Rock
%%%

mean rnean mean

-ota I Vegetat ion
+ Litter + Rock

%

mean SDaVegetat ion Type

Mountain Shrubland

Af f ected

Control

Riparian

Af f ected

Contro I

Spruce-fir Woodland

mean

55.6

7 2.7

82,7
gg. 5

73.5

10.7

5.8

10.1

6.2

9.6

9.2

5.7

o.5

6.1

4.4

25.U

11.8

4.1

2.O

1.6

0.9

80.6
go. 1

90. I
94.3

99.7

8.2

4.2

8.9

4.5

0.7

Lg.4 t3.2
9.9 15.5

o
astandard Deviation (n-11
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SUIv\fYlARY

SCOF I ELD

TABLE 2

OF PRODUCTION DATA
,I1I NE VEGETAT I ON STUDY

Vegeta: ion Type

,tlountain Shrubland
Af fected
Re ference

R i par i an ftleaciow and Shrub l and
Af f ected
Re f ere nce

Spruce Fir Woodland
Af f ect ed

ustundard Deviat ion (n-l1

.2mean g/m

62.2
65.9

2].2.9
208.8

47.8
38.1

102.9
128.6

622.2
658.9

2L2g.I
2088.4

554.5
587. r.

1897.0
1860. I

SDA mean /lr a mean /A

o
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3 .2.U Shrub and Tree Da t a

Presented in Tables A-10 fhrough A-15 are the shrub density
data from the Mountain Shrubland and Riparian Shrubland vegetation types.
affected and reference areas. Table A-L4 presents data from the Riparian
Meadow and Shrubland affected and reference areas, Tables A-15, A-16, and
A-17, resPectively, present shrub density, tree density, and tree basal area
for the Spruce-f ir Forest af fected area. Woody p I ant densi ty data are
sunmar i zed in Tab I e 3.

,.2.4 Descr ipt ion of Vggetat ion Typeq

tllountain Shrubland (Figure 2l

Vegetational cover of the f$ounfa.in Shrubland vegetation type
tTable A-1) is dominated by shrubs and subshrubs which account for y7.a
Percent cover (77.O Percenf of vegetat iona I cover I . The main contr ibut.orsto this cover are Anteniaia. t_,zidentata ssp. voaaJafta {Vasey big sFgebrushl
w i th 19.9 Percent cover , SWrto.+icazpoa o.zeophiltta {mounta i n snowberry } wi th8.5 Percenf cover, Fu.nahia Ltiden-tatn (antelope bif terbrush) with t.Z percent
cover, and ,4ndonchien" alni{olia lsaskatoon serviceberryl with 5,O percentcover. Other shrubs or subshrubs present in lesser amounts include Anteniaia
c€na. tsilver sagebrush), A'ztemiaia {,rigida tfringed sagel, Ch.zyaot}tcrmru.t4
n@J4eoiul ( rubber rabb i tbrush ) , ChnyaotAamnua viacidi ilo.r.ua (Dtug I as rabb i t-
brush l , f\ohonia repena ( Oregon grapl ) , ?achiatima mg,zain itea tmyi l e
pach ist ima I , Ptlu.ruta vi.zginizncl var . noLonoc.a.zpa (conmon chokecherry I ,Ltletzay gonbe-Lii (Gambel 's oakl , flibea c&zeum (wax currant t , Ribu'
vt4c-o4t'J[tlftttIft (st icky currant ) , floaa woodtii (Woods' rosel, Sambucua c.oezulea(blueberry elderl, Shephezdia c.anarientia {Canada buf faloberrv}, and
Xanthocephalum aatotAnae (['room snakeweed I . Very occasiona I I y, scattered
within the lllountain Shrubland vegetation_type are trees including tunipezuatcopulo.zun tRocky lllountain juniperl and ?optfua futemuloidea tqua[ing aspenl.

After shrubs and subshrubs, perennial graminoids are the next
most abundant lifeform with 9.2 percent cover. Illajor species include
ApryopS,zon .1pica.tmt (b luebunch wheatgrass) with 3.1 percent cover , StiF
l-attaznonii ( Let terman need legrass l wi th 2,2 percent cover, and Foa '

pno,ten'tia (Kentucky bluegrass) wifh 1.7 percent cover. Other species present
i nc I ude Agzoryaon o.Lbiffirzn {t}lontana wheatgrass | , Aguzoryr.on daayata&yr*
var. ntF,ztum Istreambank wheatgrass], Agzopy.zon anitAii (western wheat-
grassl, Agupynon aubaecundum {bearded wheafgrassl, Agnopyt.zon t'zachycau}um
(slender wheatgrassl, Bnomopaia ineqnia ssp. ytttmpellianu4 tPumpelly brome),.
Co'zex..geyezi tetk sedgel, tlynua cinezeua (basin wi ldrye), luncua a+ctic.ua
ssP. baLticua (Ba I t ic rush l, Koale-zia maczantAa (pra i r i e junegrassl,
frluhlenbergia.r-ichazdaonia (mat muhlyl, O.zySopaia hynenoidea (tndian rice-
grass), and Poa {ettdletiona (mutton bluegrass}.

Cover by perennial forbs totals only 3.5 percent. The major
contribufors to this cover are Anteniaia ludoviciona (prairie sage), Aatez
chi.l-ertaia (Pacif ic asterl, Pertatemon spp. (beard tongues including f).
ahipp.Ieclnut and others ) , and Smilacina ateL{ata {starry so lomonp lume) ,

Other fess abundant species incIude AntennazicL.r-o4ee (rose pussytoes),

-11-
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Afiiclea elegana (mountain death cai'nasl, AatwgaAta sp. (m.i l.kvetchl,
Ca,tLitl-eja fi.na+iae{olia (wyomi ng pa i ntbrush I , Cizaium. undula'tum {wavy leaf
th i st te r, hugatLia hoopeaii to.ange sneezeweed l, €nioqonum,.^q-cemo^um

tredroot wi ldbuckwheatl, &ziogprutn aulta'pinum^(subalpine wildbuckwheat),
genonim r.i |andAonii tRichar-dson Eeraniuml , l.ptnopaia. agpzegala {scar let

iitiur, Ivaaxillatzia (poverty sumpweed), Lupiruacatda.tua {taitcup lupine},
inc.chae-+anthe,q.a cane4certA (silver machaeranthera), O.zobancie sp' (broomrape)'

Oathocanpta juteua (yellow owl cloverl, Senecio inLegten+imu1, I lambstongue

groundse | ) , Senecio muLtilobo,tua ( lobe leaf groundse l1 , and Untica dioica
tbigsting nett lel.

Total vegetation cover in tne Mountain Shrubland affected area

is 55.6 percent. Bare soi l, li tter, and rock cover values are 19.4 ' L3.2,
and 11.8 percent, resPectivelY.

production (Table A-6) in the Mouhtain Shrubland affected area

is 554 lbs per acre, oven dry. Graminoid productibn totals 136 lbs Per

acre. Ma jor contr i butors are St-i'E letl.c-nmorlii t191 lbs/acre ) and AgnoPgl^on

apient,n 1n I bs/acre ) . Mak i ng a rnodera te contr i but ion are Poa p+atenaia
t16 lbs/acrel, Aguzopytzon dotyatachyUm var. niryniun lLz lbs/acre) ' and

Ca+ox. geye-zi (la lbs/acrel . Forb product ion totals zLg lbs/a.cre.

Total shrub density (Table A-101 in the'affected area of ltlountain

shrubland is 6r7?g stems lacre. The major contributors fo stem density are

iynphonic&zpot o.zeophilaa ( 1r 663 stems /acrel , Antenliaia tnidento.ta ssP'
ril -.,-,, ,-af--r- -- -- -- -,-

va.ieyfrrLo. ( 1,495 stems lacr€ I , filahonia \ePeni ,rrl? *t:T: ,^1:i., 
:.,F.:u,y,X'-t

viaginiona uur-. inlon".slzpa ( 686 stems/acre l, CAnyaoth(Imnut r:"f\U::y.
) {,r-- ^^ ...,r.r-J r

y+.9t++.EwLE A I . .
6

5go stems tacret, iniyooth'*,r*o nuilleoaua 1547 steirs lacrel , and floaa woodtii
{527 stems /acrel ,

R i Par i an fileadow and. Shrub I and ( F i gure 3t

Cover in the Riparian fJleadow and Shrubland vege-
tat ion types (Tab le A-21 i s domi nated by perenni a I graminoids
which total 42.9 percent cover. Nearly half of this cover (16.6
percent l i s compr i sed of lunuta oncticua ssp. bslf.iula- Other ma jor spec i es

include Poa gzatetttia t6.b percent coverl, Cotzex. Fzaegfia.ulia (f ieldclustered
sedgel wi th '5.4 percent cover , Stip. lettetnorLii (5.0 Percent cover I ,
Agrtiatia giganten { redtop } wi th 2.'4 percent cover, and Cana<. nebnortcenttia
{Nebraska sedget with Z.Q percent cover. Other species Present include
ignopl.on aubiecandum, Agzopgzon Lzachycaulun, B.zomopaia ciliata !t.,inged
;l#i , Calamag:noaLio' ,.olrod.n]-io { nor thern reedgrass I , Cazu- aquorj'Li:a (water

;"G;;; Cazex-"geyerli, Conex. miczopte-za {smal lwing sedger^, Cf* yy_:y
(bf ack atpine "=.iS"f , Corzu- ut''ic.ulata (beaked seOgetl *"**Plia caeapitoaa
{ tuf ted nairlr;;;i-,' teatuca p.zctentia {meadow res-clet, Ho.zdeum baachyont}teA-um

tmeadow bar | ;r;; 
- 
lLncra Lzac'yi ( Tr acy rush l , l\uh'Ienbe-tgi.a nicho'zdaon'ia ,

OiySop"ia hynertoidea, ?h.Ieum- p--atenae (t imotlyf , Poa pahta.tzia ( f owl blue-
grl"=ri , Sti"p. comato {needle-and-thread}, Stirn, oc.cidentaLia (western needle-

lrass I , and lti pa vi-zidula ( gr een need I egrass ) '
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Next to perennial graminoids, shrubs and subshrubs are the next most
abundant lifeform wi th f5.1 percenf cover t40.0 percent of vegetat ional coverl.
Itlost of fhis amount l2l .l percentl is comprised of wi llows. These wi llows
include Sal.ix cf . caudata (unnamed willow) with L4.1 percent cover , Salix
ia'lisndzo (Paci f ic wi llow) with 6.7 percent cover, Sal.ix aubcoe.q.ulea tblue
wi llowl with 5.5 percent cover, and So"lix exigwa tcoyote wi llowl with 0,8
percent. 0ther shrubs present include A-zieniaia c.ana- (si lver sagebrushl,
i,ztemiaia Lq.ideniata ssp. va4ey,Gfta., Ch.zyaothsmnu.i ftctLl+eo4u4, Ch-zyaothamnu+
viacidi{.Lo.zua, Lonicerzcr involaczata { twi nberry} , P.zuruta viaginiarta var .
mofartoccl.zpa, Ribea cezeum, fiibea inezme (whitestem gooseberryl, floaa woodaii,
Shephendia conaCertaia . fuida tezicea (red-os i er dogwood ) , and Synfitonicorrpot
o.rcophilua. Trees are present in f he Ripar ian ffreadow and Shrub land although
their contribufion fo cover is very smal |, Species present include Abiea
lutiocotzpa (subatpine f irl , Piceo engolnannii (Engelmann sprucel, ?icea.
Pngmtt tbtue sprucel, and Foptlua Lzemuloidet (quaking aspen).

Perennial forb cover totals only 5.0 percent. frlajor species
are t\en-tha azven sia (f ield mint) wif h L.j percent cover , Uatica dioica with
1.O percent cover, and Ciaaium undtlolun with 0.7 percent cover. Other
spec i es present i nc I ude AchiLl-ea nilledoliwn lwestern yarrow), Aate't-
cltilentia, Ci'z,tiun coloaaden-le telk thistlel , Ciaaiun {-Lodnorlii tFtodman
thisf f el ,- Dugald,,ia hooputii torange sneezeuueedl , EanI mauophylJ'um ( l.arge-
Ieaf avensl, genoniun'nichorzdaonii (Richardson geraniuml , HacAelia dloaibunda
( f a I se forget-me-not l, HaLetzpeatea cynbalania t inore but tercup l, tva
oxiLlania i pover t y sumpweed l, ltlachaenontAetza coneicenA_, fiIim.ultta gwtto,ilta
{corrmon monkeyf lower | , Pen ttemon spp. , fludbecfi<ia occidentoJ-ia var. monlana
twestern conei lotn*r t , flumu. aaLici{oliua twi llow dock), Scxi {tzaga odo.rtloloma
(brook saxif ragel, Snilac-ina. +te),faLa. (starry solomonplume), and Viola
pu.n-pt.aea (goosef oot violet l.

Annual forbs comprise a small cover (0.8 percentl and include
Cynog.Lo44um o{Acinale ( houndstongue ), tpilobiun f*tnculaLum (pan ic I ed

wi I f owherbl, and €a.iogorum ce-tnuum tnodding wi ld buckwheat ).

CryP togams f of a I ed 0.9 percen t cover and i nc I uded €,quiaetun
a.rveJL4e (f ield horsetaill and mosses

Total vegetational cover in the Riparian ,ltleadow and Shrubland
vegetation tyPe is 82.7 percent. Bare soil, litter, and rock cover values
are 9.2, 6. 1, and 2.O percen t , respect i ve I y.

Producfion (Table A-7l totaled 1,897 lbs/acre oven-dry. Graminoid
prod-uct ion tota led L,572 lbs/acre of wh ich the ma jor contr ibut i ons were made
o.y luncua azd.icua ll53 lbs/acre l , Foa p+atentia l23j lbs/acre l , Stipalettemanii {151 lbs/acre}, and Agr.oati'a gigantea t116 Ibs/acre}, Forb
product ion tota I ed ,25 | bs/acre.

Shrub density {Table A-l_1} fotals
contributors to this fotat include 5a-&x cf .

2,2L8 stems lacre. Major
taudata 1733 stems/acre),

Roaa woodaii tZtZ stems lacrel , SaLix e:<.igua t 198 s t erns /acre ) , Loni c.eAa
involuc.tata {194 stems /acrel , Synphozicazpo,t o.zeophilua lLlZ stems tacrel ,5a{ix aubtoezu{ec (154 stems/acre}, and Sti{ix ta.iiundza (141 stems/acrel .

to
wi
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In Table A-14
above breast heighf l4.Zj
Shrub I and af fected area.
less than 2 inches (F cm)
beaver predat i on.

are presented results of an inventory of al I treesfeet or 1,3 ml occurring in the Riparian lireadow and
The bulk of the trees present are very smal I aspendbh. L arger aspen are cont i nua I I y removed by

Spruce-fir Forest lFigure 4)

Spr uce- f i r Forest occurs on the steep nort h- fac i ng s I opes of
fhe valley and the cover (Table A--3 I is don'inated Dy Abiea laaiocolzpc
(subaf pine f ir) which Frrovides 47,3 percent canopy cover. Fopu)"ua
t.zemuloide-t (aspen) and ?icea engdnonnii (Engelmarr spruce) contribute 16.7
and 4., percent cover , respect ive I y. Fopulaa tttemuloide-t i nd iv i dua I s present
represent the remnents of the successional cover which developed fol lowing
the hisforic mining deforestation of the 1880's. A few large Paerdotauga
nenSiettii (Douglas-fi.r! are also found in this vegetafion type.

Shrubs and subshrubs provide only 1-5 percent absolute cover.
The major spec i es i nc I ude Anelcnchioz Glnidolia, l\chonia .r-eperttl, Pachiatima
my.zainitel, Phyaocottpua maLvo.c.eil4 (ma I low n inebark i , floz,a woodaii, and
Synpho.n-ieonryti o.zeophihta. filinor spec i es present inc I ude flubua ideaua
twi-ta raspberry l , Sa&x bebbiana tBebb wi I lowl , Ssnbuau u.e-zulea, Shep\uzdia
canoderttia, and So.zbua aatpulina (Greene's rnountain ashl.

Perennial graminoids provide negl igible cover. The only species
conmonf y present are Bnomopaia ptateni tnodding bromel, Conu. sp. (sedgel,
and €lgmua guLaucua (blue wi ldryel, Cther species very occasionally presenf
i nc I ude Agrzoryaon funchyc.aulttm , ?oa aedlexa (noddi ng b I uegrass I , S/-i F
occidentaLia, and Tniaetun apico,tum ( sp i ke tr isetum) ,

Perennial forbs comprise only 2.8 percent cover in the sampled
area. The major species among them are Aqai.Iegia caetzulea (Colorado colum-
b ine l , A.uLic-a" condi{olio t hear t teaf arn ica ) , Aatet eng,elnonnii tEnge lmann
aster), F.zaga.zia ve+ca. tbracted wi ld stratvberry) , Latlty.zua i-eucsnlAua (white-
f lowered peavine) , Lupinua sp. t lupinel , 0.ztAilis ttecunda (one-sided winter-
greenl, Oamo.zhiga depaupe.zata. {bluntseed sweefroot}, Silenemertgieaii (Menzies' si lene) , ThelicLt-um cf . {endletzi (Fend ler meadow-rue} , and Viola cf . adanca
( hook viol et ) .

M i nor spec i es i nc I u de Achillea iniJJe{olim , Actaea aubna
(baneberryl , Aanica. lotifolia (broadleaf arnical , Aatoz cf . doli@ceou+
( leaf ybract aster t , .Chame-zion onguati{.olium ( f i reweed) , Ci.eaiun sP.
t rhi st f e |, ]eacu.+ainia .zichazd'tonii ( Richardso.n tansymustardI, HetiantheJla
qainryinetzvia (aspen sunf lowerl, Heuchena sp. (alumrootl, llietacium elbid,Lon"un
iwh i fe hawksweed ), Penatenon sp. (beardtongue l, Senecio etzenophilua
( desert groundse I I , Senecio leqne (but terweed groundse I l , Smilacina ateL\ata,
Valer,iona cf . edulia (edible valerian), and Vicia cmuticona. {American vetchl.

I
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}
Annual or biennial plants ere essential ly absent from the under-

story of the Spruce-f ir Forest. Ilol-davica ponvi{,Lo.za (American false dragon-
headl sometimes an annual or biennial is the onty species that was observed.

CryPtogams comprise a smal I (0.9 percentl but conspicuous cover
and are comprised mainly of rnosses of the widespread genera BnacAytAeciun
and llypum. Also conspicuous are lichens, ffi6inly of the genera Cladorvia
and FaLLigeza. Various fungi are founo on decaying wood.

Tofal cover by vegetation in the Spruce-fir Forest area sampled
was 73.1 percent. Cover by bare soil, li?ter, and rock amounted to 0.3,
25.5, and O.9 percent, respectively.

Shrub dens i ty (Tab le A-1-5 ) in the Spruce-f i r Forest understory
tof a f ed 3,9L7 stems lacre. lHa jor contr i butors inc luded PachiaLima. myyz4inite,t
t1'166 stems lacrel , Phyaoconpta mdvacetta (680 stems lacrel , Roaa woodaii
| 5S3 stems/acre I , Abie't lntiocanp. seed I i ngs and sap I i ngs, be low breast
height (589 stemslacrel , Fopdua LzemuLtidet saplings 1259 stems/acrel, and
flohonia ne{enn 13.24 stems f acrel .

L i ve tree dens i ty lTab I e A-161 tota I ed 574 stems lacre and dead
tree density was 5OO sfemslacre. Abie-t ln'tiounry. is the nost numerous
l35O sf ems lacre live, 93 stems lacre deadl species, fol lowed by Fopthta
furcmuloide-t 1226 stems lacre llve, 2O7 stems lacre dead), Ficea engelnonnii
is not well represented with only 15 stems/acre live lno dead Ficeo component
is presentl. _Live tree basal area tTab!e A-171 is dominafed by Abiea laAio-
ca-lp. (119 f t2lacrel followed by ?icea etq,otnannii 125 tt?tacrll and Popufut
furcnubide-t t22 tl?/acrel .

As can be seen from Table A-15, the bulk of trees present are
Abie-t ln'tiocatp. below 25 cm diamater ai breast height tdbhl. and Fopufua
fuzenuLtidet between 5 and L5 cm dbh. As is typical of nearly atl western
spruce-f ir forests, Picea enge-hnonnii, although representing only a small
part of fotal live stem density 12.6%1 , has a much larger proportion of
live basal area t14.8%1. See Table A-15.

A f ew I arge Ficea ongdnannii and Paeudot'tuga mengienii ex ist
scatfered throughout the Spruce-fir Forest type. These trees, measuring
abouf 18 inches t45 cml to 24 inches (60 cm) dbh are apparently survivors of
fhe deforestation of the late 1870ts and 1880's since their ages (sampled
by incremenf borer at breast heightl v{ere about 118 years. At the time of
deforestation these individuals would have been 2 inches (5 cml to 5 inches
17.5 cml in diameter, and probably were deemed of no use for.mine timber.

The next larges t Abiea laaiocanln" and Picea engtelnannii { about
LZ inches or 30 cm dbhl have ages of 90 to 1OO years, suggesting that of
the coniferous growth present now, most represents regrowth fol lowing the
years of cutting for use in the Winter Quarters lllines and f acilities.

l:
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lr As mentioned before, photographs from 1900 show a heavy growth

of ,Popthta Lzenuloidea on the north-facing slopes such as would be expected
fol lowing removal of the dominant conifer cover. 1916 photographs show

conif er regrowth under and emerging above the Poplaa L'zwu'Loidea cover.
The ?opuLti tzemuloidea present now are very tall and thin with lif t le foliage
except near the uppermost part of the trees, the result of comPetition for
lighi with the growing conifer cover.

of the larges t ?icea engie.lnartnii and Paetdot4ugLa,
to 100 f eet (28 to ]O ml . The heights of most of
than about 8O feet {25 m).

Aspen. Forest (Figure 5l

This vegetation tyPe is Present in the scofield illine project

area but is not subject 'to 
,dis.f u'to disturbance by planned oPerations' lt isYP

ffi?.:;lo ' ir"Yp;w7;7"])*rutoiJea ( quak i ns aspen l . inost of t he Aspen Fores t
ri- E^*aalc..rillr iho

il;;;';; ;i.';;;;;-"ii" are successionar ro spruce-rir rorests with the
r--i-- alaa

il:H;ri"";;;o;i;;'";' ;ior* marsinat stands present on south-racins slopes'
^ rL^ -r-^,rc avaminor{ harl c-onifgfS.ilTji;;-;^;;'=;:;"uli n*=t-racing-lropes, rhe stands examined had coni fers,

t --'-.'-' r--.^r^^!na in $ha rrnr{er

#";T; "ioli;"7;ir;';i- uut ,or""F. ..o *gdnorlnii , deve lop i ne i n the under-
-..-h aE hrc r{owolnncd crn thg

$ilt;;-;;.;;;;;;;:;.ntuar coni rer comlnance such as has deveroped on the
r A^^-- i ^-^ | (lrrn i rirntrA ttt'rltxl,tonflm;:il=?::ot;;:il1:l"l,ln=, ropes a rready, occasiona | lunipeau, ico+ttonum

rEl I s. vvr

(Rocky ltlountain juniper) also occur in the Aspen Forest stands'

Stirubs and sribshrubs are conspicuous members of the understory
in Aspen Foresf stands . 5,g:pho.,r-ica+poa oneophifua is by f.ar the major shrub
present . Amolanchi en olni {olia, Lorti ceta invohtc,zofta, (fiohonia aePY r. .

Poriiatima my.zainitea, F.lunua vizginioracr var. mz-lfrnpcanpa., floaa woodaii,
flibe-t viacoaiaaimum, SaLix bebbiona, and Shephudia unodenaia are also
frequent I y present.

Perennial graminoids are also abundant in the understory of. Aspen

Forest. Paa pnaft.ertaia is the most abundant grami noid but Bnomopaia ciliata,
B.zomopaia ptntetzi, Conex. gegezi, €lgnu't g"{auan, Stipa le-tte'i,nonii, and

Stipd occi'dentalia are a lso common . Ag7opg..',oft Lzachycaulum, Poa nenoaaLia
ssp . .inLetio+, an d Phlem pza.teue occur occas i ona | | y .

Of the numerous perenn ia I f orbs occurr i.ng. in the. .Aspen Forest
understory, the mos t abundan t are F zag;-ezia vuJca, fle,LionlAe,lla .quin4uino+-via,
Lotlzynua TeuconlAua, Penttenolz spp. , Siiene muzVieaii, 6nd Smi lac-ina atellata-
present occas iona I I y are Aataz engdnannii , Aatet ct . occidentolia,
Chanezioft ongluatidolium, DugaLdia hoope.tii , F.zaaeza apecioaa_(gregl gent i an l ,
gaLi um tzi t i-dum, H i ezaci um alb i fto.zum, lleck+Lia {loni bunda, Ornolth i 3a
deltaupetzata, PotentilJa plchen,zima ssp. g-zccilia (northwest cinquefoill,
and Senecio uzenophilua

Annual forbs present incluce Chcenac.tia douglaaii (false yarrow)
and 9entiane.{.{a ama.ze'Ll-u (annua l gent ian } .

The hei ghts
menSieaii range from 90
the regrowth i s no more

l;

tJ
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1,2.5 Plant SPgcies LisI

Tne speci es I i st {Tab I e A-18) provides the scientif ic and t'common"

(i.e., ang -cizedl names of the zLA sPecies, subspecies, and variefies
ccse:v:t i: ;i,a Scof ield Mine study area. Cryptogarns listed are only some

of tne mos: ccnsPicuous forms. No thorough cryPtogamic Survey was attempted

nor ,ras o.,v required. Table A-1g arso inirudes information on the native or

intric-cec =iarus of the species and the vegetation tyPe in which they can

be exc:cte: to occur

.During the course of samPling, several species of Pen'ttenon were

encountrere: whose separation is not feasible without specimens in particular
stages of .rlowering and/or fruiting. consequently, the entry in the data

tabies ree:s ?etutenon spP. Species included in that grouP include P'

Cyainodto-,t- ,i , i: ood.i ruol'o , F.' nyd'betzgii , -P.' 
afuti Otua , F' wolttonii ' and

iT "ni,rpte:nrt4, 
olthough it was o"caslonally possible to identify the

latter spe:ies bY itself.

As stated in
notTlencll atu-e of Weber and
ti noto zi un t- . wh i ch does
i s re i erre: tc ft\cDouga | |

area.

No attempt was made to separate the native Poa ogo'tai7erutia.

3oivi n et :. Loeve f rom the i ntroduced Poa pzoteytia L ' If\any taxonomi sts
(e.g., crc:quist et al. tg77) doubt the taxonomic difference between the two

and f_erd =eparafion based on pubrished descriptions (see weber 19761 has not

proven corsistently satisfactory. Nonetheless' it seems likely fhat a large

par: cf w-=; :ras been called Poa pnaterutia in this study is actually native

in origin.

3,2.6 Total Acres in Project Area

The Scof ield filine projecf area includes a total of 696.7 acres.

i.2.7 Acreages of vegetation Types to be Disturbed

'-, sted i n Tab le 4 are the acreages of each vegetat ion tyPe i n

the :r:jec- 3rea and the affected area.

section 2.o, plant nomenclature follows the approved

Johnston t1979t. The one excePfion is $o.Lium
notaPpearintheIatterreferenceandthereader
(19731 for published record of fhis species in the
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Vegetat ion Type

Aspen Forest

Jflountain Shrubland

Riparian Meadow and

Spruce-f ir Forest

Hay I and

Urban Area

Tota I

TABLE 4

ACREAGE I N EACH VEGETAT I ON TYPE
IN PROJECT AND AFFECTED AREAS

SCOF IELD ITl I NE PROJECT

Acres

Shrub I and

Project Area

302.L

29r.9

15.4

85. 7

0.5

1.5

696. 7

Af fected Area

2r.5

5.1

0.8

o.r

0.6

26.5
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5.2.8 Reference Area SupPorting Data

5.2.8'1 DescriPtion

Mountain Shrubland Reference Area (Figure 6)

Cover in this reference area tTable A-4) is dominated by shrubs
and subshrubs which comprise 55.L percent absolute cover (75.8 percent of
the vegetat iona I cover ) . The most abundant shrubs are A.zteni,tia Lzidenio,ta
ssp' vaAeglanc vrith 28.8 percent cover, SWphonicanptta o.zeophiha with lF.1
percent cover r Efi d Anelonchiet olnifolia wi th 6.4 percent cover. 0ther
shrubs ,Presen t i n sma I ler amounts i nc I ude Chnyaothcrmtutt ne.uieo*u4 ,
Ch-ny'totlzonnu+ viacidiflnaua, lohonia. n.epenn, ?achiatina nylt tinitea, Fnurua
viagininncr var. mofstzoconp., Punthia Ll.idenfolo, floaa *uoldnii, and Tefuzadynia
ffin-eicefli ( gray horsebrush l .

Next to shrubs and subshrubs, perennial graminoids are the next
most abundant life form with L3.2 percent cover. The major species are
Poa pnoten-tia wi th .3. 6 percent cover, Agmoplnon apico.tum wi th 2. g percent
cover , Cazex. geyetzi wi f h 1.6 percent cover, and igr.opTnon albiunn with
1-.5 percen t cover . 0t her spec i es present i nc I ude Agtopytzon funchycantlan ,
Bnomopaia ctli_a'ta, B.zomopaia gt.ztoli, Poa anpla { b ig b I uegrass I , Poo
{end,Letzisrte., Sl-Jp lelteanani'i, SLiF occiderrtaLia, and SLiW vinidulo.

Perennial forbs comprise only 4.4 percent cover of which most is
con t r i bu t ed by An teniaia. fudovi ciana, Aaten chilenutia , an d Penttenon spp .
Itl i nor spec i es i nc I ude Achit Lea nille{nliun, CarrLiLteja. Linaziae{olia,
Cinaiun neomex.iunmtt (New filexico thi_stlel , &ziogorri^ aubaLpirn*, &-iogonam
unbelJotum (su lphur wi ldbuckwheat l , gettonium vialcoaiaaimum '(sf icky g*.ln i um) ,
filechaetzon"tie-za caneicenA, llle-ztetutia oblnngrittttia (obtongleaf bluebeilst,
Smilac-ina ateJlata, Solidogo ap,zaifuina i f ew-f lowered go I denrod ) , IJaLi-ca
dioico, and Vicia qrtezicarla.

Tota! percent cover in the ftlountain Shrubland reference area is
72.7 percent. Bare soi l, litter, and rock cover values are 9.9, L3.3, and
4.1 percent, respect ive I y.

Production in the lflountain Shrubland reference area (Table A-8)
totals 587 lbs/acre, oven-dry. Graminoid production totals ,64 lbs/acre
of wh i ch most i s Prov i ded by Agtopynon apicoLun lL21 l bs/acre) and Poa
p+otuuia l!72 lbs/acre), Lesser amounts of production are accounted f or
by Co'zex geyetzi 145 lbs/acre), Foa anpla l3,+ lbs/acrel, and Stip lettez-
monii {26 lbs/acrel. Forb production tofaled 223 lbs/acre.

Shrub density in the rllountain $hrubland reference area (Table
A-121 tof als 91757 stems/acre. Major contribut ing species are Synpho.+icazpoa
o+eophifuta t3,572 stems/acre), Azieniaio. Lzidentota ssp, vaiey:ana'l2,g4g
stems/acrel, Amelartchiez a,lni{olia (L,19O stems /acre} , and floaa utoodaii
l720 stems/acrel.
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Riparian lvleadow and Shrubland Reference Area (Figure 7l

Cover in the Riparian llleadow and Shrubland reference area lTable
A-51 is dominaf ed by perennial graminoids which total 45.1 percenf cover.
rrrla jor contr i butors to th i s cover inc I ude Foa pnat-enaia wi th 11.5 percent
cover, tunc.ua oncticua ssp. bolticu,r with 8.5 percent cover, Aguzoatia
gigontea with 5.7 percent cover , Catzu, p.ro.eg.no.cilia with 2.9 percent cover,
and Agzopy,r.on Lzachyc.aulum with 2.8 percent cover, Other species present
i nc I ude Agzoryz.on apicatum, B.zomopaia ciliata, B.wmopaia po.ztezi ,
Calonagtoati a canad.enaia , Cazex miczopte,za, Canex nebq-cacenaia , Cazex
uttticulafta, €.lymua gtlaucua, Featuca pnoLenaia, Qlyc.ezia afutiata ( f ow I

mannagrass ) , Hondeum bzac.\yonthozun, tuncua Lzacyi , lllu,\lertbetgia nicha,r-d-
aonia, PhLeun pzoLerzlte, Poc FfuaL+ia, Sdi pa lettetmonii, Stipu occiderttaLia,
and Tniaitun apicatun

Shrubs and subshrubs comprise the next most abundant life form
(18.4 percent cover). Species providing the major portions of cover include
Solix cf . caudola wi th 7.1 percent cover, SaLtx aubcoetul,ea wi th 4.7 percent
cover, and Synpho.ticazpoa ozeophihta wi th 2.5 percent cover. Other spec i es
present i nc I ude A.ztemiaia Lzidentota ssp . va4ey.araa., Ch.zyaotAomruta viacidi-
ffoeua, Lonic?r'La involucza,ta, Ilibut ceneum, Iloaa woodtii , Ilubua idaau twi ld
raspber ryl , Sa,Lix exigwa, Solix lo,riond,za, and Shephe-zCia cono.d.en-tia,
It'lhi le somewhat less cover by shrubs is present in the ref erence area compared
to the affected area, somewhat greater tree cover is present {5.5 percentl.
This total is comprised of 5.6 percent cover by Ficea engdnannii and 1.9
percent cover by Abie't lfr.dioctLt-p..

Perennial forbs are rather abundant, total ing t8,O percent cover.
Itlajor contributors to this total include UnLica dioica with 5.3 percent cover,
Qeunium ni chotzdaonii w i th 5. 1 percen t cover , Achillea lorutloaa wi th L.2
percent cover , Ci.zaiun flodnonii wi th t.2 percent cover , Ci.zaium undulatun
witfr O,9 percent cover, 6fid Aatetz cf . occidenfeLia (western asterl with 0.8% cover.
Other species include Aqqilegia ca.etzulea, Ary"Uca sp. tangelica),
ltntennazia .zoaea, A.mica co.zdidolia, Anteniaia dnacuncalta ( f a lse tarragonl ,
Anteniaia ludoviciarta, )eacunoinia n ichotzdaonii , 1ugalCia hoopeaii , Fnagnnia
veica, SaLiun boneale (northern bedstrawl, ]etn nauzop\yl-l-um, l'lacJze-Lia

{-Lonibunda, tteLioma+ia mul.ti{,Lona ( showy go I deneye I , tpomopaia ogg+egn'ta,
Lo,tAynua leucanthua, tttentha onvettttia, ftIimuhta gwtl.otua, Pe-rutanon spp. ,
Phacolia hottta,ta (spear-shaped phacel ial , 'ilolenonium {DLiotiaaimum { leaf y

po lemon i um) , fludbecj<ia occiCentaLia, flumpx. cziapua (cur ly dock ) , I*i dzaga
odorutoloma, Senecio 4eir.na, Silene nenSieaii, Snilacina ateliata, Tatoxaam
offucinale ( common dande I ion I , Tha,Lic.Lzum cf , fendleni, Tnag,opogon dubiua
tyef low salsi f yl , T.r.i{olium hyb+idum (alsike clover}, Lle'zbatcum tAapaua
(f f annel mullein), and Vio-la cf , Qdunca'

Annuaf forbs (O.5 percent coverl present include Capaella bu'zaa-

lnatonia (shepherds purse), Cynoglo+Aum o{{icinc,le, Epilobium pnicu.Latun,
Lepidiun den;idlolum (prairie pepperweed), and Polygonun dougl-aaii tDouglas
knotweed l .

Cover by cryptogams tota led 5.1 percent, r'::cst of wh ich is
€quiaetun a.',verL4e tl.9 percent cover) and mosses {1.1 Jercent cover),.
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i-'e Fiparian rlleadow and sh;-u6 land reference area
, Jit:er, and rock cover values are 5.7, 4,4, and

(T==ie A-il totaled 1rBEl lbs/3cre, oven-cry, Grami-Producr icr
noid product ion torat ed
tunc.u., a'.cti cua I r':i r bs
gigantea t 137 I bs r =c. et ,
uLziculeia ( 95 I bsiac-e )

spec i es' 1,lu?:ol.i::':.:=!:
aubcosutiea (548 stems /acrel
f 175 sterns/acrel , and SWlo

free invenfory data from
reference area are present in Tacle
breast height t4.25 ft or 1.j m) a(e
are Ficen. eng;e,lnatz,tii be|cry 4 inches

Tot a I cover
88,3 percent. iare sc
percent, respe:t i ve l,v.

'i-,

_' Iis
L.6

I,j,'n IDs/acre. Major graminoid producers were
i 
==r 

2I , Joa pzatenaia t 455 | bs /acre l , Ag..,oatia
u4-.€x Flc.egL.z.G.cilia (13j lbs/acre), and Cc.zex

. Frrb lroduction totaled 31? lbs/acre,

i.ty ,Table A-1]) totaled :,743 stems /ecre. filajor-iix :f . cauCatc {ej1 ster:s/acre}, 5aJi.,c
, fluiua idneua lz14 stems recrer , IIibea cerrutm
zicc-,,txJd o.zeophiha ( 103 stems/acre l,

the Ri par i an l$eadow and Shrub land
A-14. A total of 109 live trees above

presen t i n the re f erence area. IV\ost
l10 cml dbh.

3-2-8-2 ggp".ison of Reference Area to Af fected Area

I::-*:?l:tl-:n:loland af fecred-and reference areas were comparedr fJ J rrEir E|' reulll

::: :?y::-l:lr::_::i"9.rr:e_-aorensen index of simi tariry (fytueiler_Dombois
and Ellenber-g 1g74l nfrich is 2ttt + A+B where ll,values of ccfTmon species 3nc A and B are the
The result vras an index of simirarity of gj.g

i s the srna I test sum of cover
totai veqetational cover values.
percen t .

The affected anc reference areas were arso compared usingconfidence limit tesf,

where x,

xr xe :

the mee.1 cf
the meafl cf
variance cf
variance cj

x2

sf

COil:la;'ed ?J

the ef fec-ed area

the reference area

the iiean in the affected area

tl-: -€an 'n the reference area52

nr : the nur"ser of s=-: res taken i n the af f ectei area or themininurr rii-,ber ;i san:res needed to achieve sampre adecuacy(n*gn), ,.,-lche.er is snaller
n2 - the nurnf,er of s*r-3rss taken in the reference area or the

m i n imum nunber o:' san'l I es needed to ach ieve samp I e adequacy(nr1nl r,..h -che..e- is s:,nal ler
: a two-t=ii;d I r.3 Ue ior Conf idence

ereater. ..,'th 3l:-cpr'3te (D, + na)
level cf 90 percenr or
degrees of freedom

lf fhe lef t-hand t:-: idii:e-enc: of meansl is less ihan the
expression.(adjust:: s:an:3-: er-Jrl, then the rneans 3re notdifferent.

r i ghi-hand
statisticaily

I
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I Using the above formula, cover mean values for the lllountain Shrub-
land reference and affected areas are shown not to be di fferent at the 99.9
percent conf idence level. Likerrise, mean shrub density values are not dif fer-
ent at the 99.9 percent conf idence tevel. fllean producf ion values are shown
not to be different at the 90 percent confidence level. Therefore, it is
believed thaf the affected area and control areb can be deemed comparable'

Us i ng the Farne techn i ques i n compar i son of the
and Shrubland af fected and reference areas, the simi larity
98.6. Cover, shrub densi ty, and producf ion values are al t

di f ferent, using the formula above, Et the 90fr conf idence

3.2.9 Sarp le-C.haqacteristics and AdequgcJ

Ri par i an llleadow
index value is
shouln to be no

level.
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.t TABLE 5

sAt$PLE CHARACTER I ST I CS AND ADEQUACY

SCOF I ELD 
'It 

I NE VEGETAT I ON STUDY

Total Vegetation Cover
l%l

sDu -g.

Vegetat ign

. Ttpe

Producf I on
(g/m-)

i.i -...si+ .,.-.it.. ^lslortdald De i v9t !on.*lq;l1. ,.

oQuol 
i f ies as shrub land; 8Of

tQuol 
i f Ies as non-shrubland;

n'..ntn

Stem Densify
{no. l5O mzl

mean SDa n nmi 
nmean SDa n trmin mean

i'At-CAAAAi'

i . ir , . .Referen*"" ao8.g 12g.6- 50 r. ror ....-88.1..,,.'.61 2. ,.+n .u .t, ,,*121.8 
'

,r.ti:..

conildence level used In statistics

gOiB conf idence level used in statistics
dspruce-f ir Forest shr-ub dal. lno.l2| m2l and tlve'tree data lno.ll2| r3l'i corDinod as ao.l5} r# for aoequcct d.t€rnln.tlon
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lotal cover in the Riparian Meadow and Shrucland reference area
is 88.3 percent, Bare soil, litter, and rock cover values are 5.7, 4.4, and
1.6 percent, respect ive I y.

Production (Table A-9) totaIed L,861 |bs/acre, oven-dry. Grami-
noid product ion totaled L1544 lbs/acre. Major graminoic producers were
tunc.ua azc-t-icua (5L7 lbs/acrel , Foa pzatenaia t46] lbs/acrel , Aguzoatia
gigantea lL57 lbs/acre), Canex p.aa.egLnactlia (155 lbs/acre), and Co,zu.
uLziculata (95 lbs/acre). Forb product ion tof aled 3L7 lbs/acre.

Woody plant density (Table A-151 totaled L,743 stemslacre. rYtajor
species in this total are SaLix cf. ceudoia (631 stems/z=rel, Salix
aubcoouLea ( 348 stems lacrel , IJubua idaan 1264 stems/acre I , Ilibea cerl'atm
( 175 sf ems lacrel , and Synphoaico,,tpoa o.zeortihta ( 105 stems/acre I .

lree inventory data from the Riparian Meadow and Shrubland
reference area are present in Table A-L4. A tofal of 109 live frees above
breast height 14.25 ft or 1.3 ml are presenf in the reference area. Iflost
are Pi cea engdnonnii be I ow 4 i nches ( 10 cm l dbh .

u.2.9.2 comparisgn of Reference Area to Af fecfed Area

o
The lYlountain Shrubland af

for cover values using the Sorensen i

and Ellenberg L974) which is ZW + A+B
values of conrnon species and A and B
The result was an index of simi larity

fected and reference areas were compared
ndex of simi larity (filueller-Dombois
where W is fhe smallest sum of cover

are the total vegetafional cover values.
of 83.9 percent.

area or the
samp I e adequacy

area or the
samp I e adequacy

rhe affected and reference areas were also compared using a
confidence limit tesf,

compared to

where x, : the mean of the affected area

the mean of the reference area

variance of the mean in the affected area

variance of the mean in the reference area

xe=

nr : the number of samples taken in the affected
mi n imum number of samp les needed to ach ieve(nrin), whichever is smal ler

nr = the number of samples taken in the reference
minimum number of samples needed to achieve(n6in), whichever is smal ler

t - a two-tailed t value for confidence level of 90 percent or
greater, with appropriate {n, + nz} degrees cf freedom

lf the left-hand term (difference of meansl is less than the right-hand
express ion ( adjusted standard error I , then the means are not stat ist ica | | y
d i f ferent.

^2D1

-z52
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Using the above formula, cover mean values for the rl\ounfain Shrub-
land reference and affected areas are shonr not to be differenf at the 99.9
percent confidence level, Likewise, rean shrub density values are not differ-
ent at the 99.9 percent conf idence level, tYlean production values are shown
not to be different at the 90 percent :onfidence level. Therefore, it is
believed that the affected area and cortrol area c?n be deemed comparable.

Us i ng the same techn i ques i n compar ison of the Ri par i an fileadow
and S'hrubland af fected and reference a-eas, the simi larity index value is
98.6. Cover, shrub density, and producticr values are all shown to be no
dif f erent, using the f ormula above, dt the 90% conf idence level.

!.2.9 SarF I e Charac ter i st i cs and Adequacy

Table 5 presents an evaluation of sampte bdequacy for the
affected and reference area samples. In all cases, €ither adequacy was met
or maximum sample size of 5O was achieved. Note that, as is usually the
case, cover data easily met adequacy, whi le densify data were variable, and
production data minimum sample sizes were usually rnuch greater than f if ty.

-51-



TABLE 5

SAfIIPLE CHARACTER I ST tCS AND ADEQUACY
SCOF I ELD TiI I NE VEGETAT ION STUDY

Product i on
(g/mr)

Vegetat i on
TyPe mean SDa n flmi n mean

Total Vegetafion Cover
(%t

sDa n f,mi 
n

Stem Densi ty
t ng. /5O mtl

mean SDa n nmi 
n

lVlountain Shrubland

Af f ectedb 62.2

Referenceb 6i.g
55.6 10.7

72.7 5.9

82.7 10.1

88. 3 6.2

85. 1 26.O

119,1 41.1

47.8

58.5
49 1_6

50 20

206
15 1

50 97

50 55

50 93

30 L27

2A3
152

R i par i an flleadow and Shrub I and

Af fecteob zLz.g loa.9 Fo 3g

Referencec zog.B 12g.6 io 1o1

Spruce-fir Woodland

Af f ecteob 73.5 9.6 15 -5r..+d 16.2 14

in stat ist ics

27 .4

2L.5

20. 6

14. I

15

aStandard Deivation (n-l1
h-Qual ifies as shrubland; $agf' confidence fevel used

"Quuf i f ies as non-shrub land i g}g6 conf idence level
dspru""-fir Forest shlub data (no- tZ5 m?l and live
combined as no.!5o m2 lor adequacy determination

used in statistics

tree data Ino. lL25 12l
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4.O THREATENED OR EI{DANGERED PLANT SPECIES

0f plants currenf ly listed by the U.S. Fish and Wildlife Service (1g80l
as fhreatened or endangered In Ufah, none occur on the Scofield Project site
or even in Carbon County. Of plants listed as currently urlder review by
fhe U,S. Flsh and Wi ldl ife Service 119801, two that ociur in Carbon County
Erc present in Category 2 sfatus, meaning that informafisn for fhese species
rrindicates the probable appropriateness of llstlng as endangered or threalenedrl
but which Is nof suf f iclent to biolog ica I ly support $uch designat ion. The
fwo species in this category I isted for Cerbon Counfy are Davidse Buckwheat
t€;r-iogoruatt uangnboanrn Benth. v€ttr. daviCae,i Reveal! and Laneeleaf Buckwheef
t{'ziognnnt JnncifoLim Fleveal and Brof herson}. Bcth of these species are
found gn clay sai ls derived from I'tlancos shale in desert shrub vegetaf ion
befwaen 5,000 and 61000 feet elevaf isn tWelsh 19?91. Since f he project ti fe
soi l$ are derived from sediments younger than ffiancos shale, the vegetation is
lrlounta ln Shrub l and, Ri par i an llteadorrr and Shrub l and, Spruce-f i r Forest, and
Aspen Foresf and the elevations ar€ eround 8,000 feef, there is litf te li'ke-
I ihood of the occurrence of these buckwheat species on fhe $cofield Projecf
sltr. Furfhermore, no specimens were observed during field sfudies.

I
V

I
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SCALE 1:100 000
I CENTIMETER ON THE MAP REPRESENTS 1 KILOMETER ON THE GROUND

CONTOUR INTERVAL 50 METERS
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State Lands

lNoNEl

tNoNEl

Bureau of Reclamation

Power Withdrawals and rfti{-,-r?
Classifications. lttiiittill

Federal Agency Protective
Withdrawals. . .

Public water Reserues N

Public Lands (Administered By
Bureau of Land Management)

Oregon & California Lands (O&C Lands)
Coos Bay Wagon Road (CBWR). . . .

National Forest

National Grasslands

Department of Energy
(DlOE).

Oregon & California Lands (O&C tands)
Administered By US Forest Savice

Radio & Air Facilities

Itliscellanous .

lNoNEl

r_l
tt*tl

National Parks and Mpnuments . tNoNil

Indian Lands or Reservations . tNoNEl

Military Reservations and Withdrawals r11=r
Corps of Engineers . INONE I

wildlife Refuges INoNE-l

fNoNEl

tNoNEl

tNoNil

FoNEI

State, County, City, Wildlife,
Park and Outd6or Recreation Areas.

Acquired l-ands t:
(By Administering Agency) l=a:

30 x ffi MrNr-rrE QUADfiANGTE
SHOWTNG

SURFACE MANAGEMENT
MINERAL MANAGEMENT

STATUS
STATUS PAGE 2 OF 2

1:100 000-scale metric
topographic map of

Nephi

BLM EDITION-1982

UTAH



Winter Ouarters Canyon
Data Adequacy

October 1992

MANTI.LA SAL FOREST .- PRICE RANGER DISTRICT
SHEEP GRAZING ALLOTMENT DATA



5 lvt -- *tr--F {tin*l (,

Hn = lJ,*o-J /krn$t"'

MANTI-IASAL FOREST PRICE RANGER DISTRICT
FR AREA 324 ECCLES ALLOTMENT

77"k:*

/7t? 54,

This is a maP

authonized to
issued to
of the Manti LaSaI National Forest on

of the Eccles Allotment.
graze in Gnazing Permit

by the Fonest Supervison
a

*\
E\
(fi

o
,,1C

\r

,N
- 61\

75c "/ //6'
-*l
ftrrrtaal T'

Page of

Penmit Numben

It shows the area you are
No.



I

I
I

I
I

I ''l
,
I

/rI
,h

B -tt\il

\;?

F

\\/
ft\\

F\'
t\= \
fB-

w oa"{ s

//
il,
I Ridge

I
I

I
I

I

:

l-
I

;

500roA
G(onq*l

Qu'orter
et

{
\

\\
J\

\
\
\
tl

,<J' 1/\
J lt--

,
I
i

t'\

VIt\$
\t4

$
E-\=e'

{+"

{a;-z\\d

\



ir.{.-"" tf
'l 
-TlH

{i
t- \\

\ss \
\\
\/ 1S
)r"

Jt

r\ trrlof:

C)
o

=4-
-g*
hI\
l4tr^

(

\

Win
uol

t

I

G

I

/
i

I
,

Y
\

I

.l

llbrf
tl

_ /1,
fi,//

()
rO

\r

N
-o\.o

{ \.'
-l

!\
t\'\

34-L./--T
I

.{/t
\ tl

Ridge500toA
Gronq*:

Quorter
er
(

\

I

I

L\z\
rf\

FN

rn
;D

?1ap' --,

$ .--./'-'--',//'
o=o*

*//'lt'
tt
l/
tl

3o(n

500toA

;
I

I

Jr-. nqN?8 {l'' \



| '//
:t:-i)t

\\

-,$)

.*fl
j 

tf't
tlf -'\\

ttl\U
tf -/lr

'\\
,/./

,\ v//lir V
/!l -#-,/ ti v,-4\

=-jl V

, rE.-=Lower UoOSe

,4"-t-. i
l

err

rrd:--;;

\_
I

.\J

l//
'!!t

\
\
\
tl

ue.e)

Broo[s

t 
**t'

frn,

Irr7//",
50t24

Manti-La-Sa1 National Fonest. illrcleot [.\ T- /!;ffi'/-i

Allotment. It shows the area you are
authorized to graze in the grazing pennit -"

issued you by the Fonest Supenvison of the

Z 5'-€g.r \--

.t
ffittt'lt'l

Td
\jl '

:+-=i-"\i
-n

rl
rl

lr

,.,

.R#
ll.

-./ \

spr

\i1



trc

(

ft,
t
Vt

t1
t(
R/

I
II

z
o
co
tr
L)

15 {fi
iil:I o-f
i=l
' (/)l

frfr

r*t0',

f
,sq

r{fu

ll r
I
t

rl

ilil 
,

li. rl;
l' $,
l--*
l:----

I

i\l\
,

I

,..)

/\
{\

()
F
T
w
o

,gl
zl
-l:*. \J 

I

iIlI rrll/l
I'J T

o
{-

36(l\.t1
Ridge

il
.t
I

'et

I
t
I

\

rTI(\

o
o

e.'
1?
I-9lo

tril

?5

.4\

'tr'ttll/
500loA



tv- 
T(fitz

urnn DEPostroRt
SYSTEM

rr- -'.. - -:. '.it'1i;:....-? , -l'l:1r-_:

O Water Qmlity In Pleasnt Vall€V, Utah
':'

[bIYh G. Oydc
DEnsis B. C'corge

Iftrn f,{o Lsc .i

IhiI hrcd .i';. . o%o{
UTAH 5TA

Hydmlory aud Hydr:aulics Seris

IIWRL/HSI/02

F
ilc
G(

I
Crrrt

,l
Clrof

I

l---

r*r'trxF.r . \"$'\\y
J 

*ount Plrcront

.C-Cfti64

tltah l{ater Res€arch laboratorY
Utah State UnivrsitY
Logan, Utah 84.3?'?.

t{arch l98l



I

I Ta'rle 2. Sheep aLLcite-trs
lla:ionai Fores c
Valley, llcah.

on cae Yen:i-LaSai
ilr ire Pleasan:

USFS: Hanci-LaSal National

Recrear ion is char acf e: ized by boac i::z
anc f ish ing in Ehe sue,rneE, hun: ing in Eire
i aII, snot{Eob iI ing and cEoss -counEry sk i ing
ciur ing the trincer.

Pooulac ion

The pooulat ion of Ehe corn. of Scof ielC
anc of ttie'sunmer home cie'veloiencs var ies
wiciely becween Ehe susuer and winrer seasons.
Scof ield boasrs a year-rounci res iciency of 3 !,
which increases co 150 during the sunner
months. The average faaily size is 3.18
people peE household. The suBrBet houe
cievelopuencs aEe vacaced during Ehe wincer
and early spring, with the peak popularion
occurring beEween Hemorial Day and Labor
Day (SoutheasteEn Utah Association of Govern-
ments f980). Bolocas subdivision and Ehe
Councy Screer subdivision at Ehe norEh end oi
Ehe lake and Perry's boac catrp jusc sourh of
Ehe ouEIeE provide sDace for housing, csmu-
ing, and oEher facilicies mosrly for sunmer-
Eine recreational use. A few EesidenEs stay
all year. Sone additional year-round homes
aEe located in the seEtlenenE ac Glear Creek
and oEher scaEcered locacions.

A Stace Park, wh ich hosced 125,000
visitors during Ehe sunmer of 1979, is
locared south of Ehe counEy subdivision on
Ehe shoreline of the reservoir. Facilicies
include Ewo crailers used as Iiving quarEers
for the sEace rangers, parking ares, a vrarer
supply obcained from a nearby 42 m (140
f r) weII, a boat rampr EEsErooms and a
f ish-cleaning staE ion.

ll
I

I

I

I

I

il !c'-uenl llese Al lotsenr Dac,es

Bob urighc
Te[[cr.r Brush Flac and

Trough Spring Rici-ae

tton Peek
Coal Ridge
Burnout
EecIes
Bean Ridgt
French Creek
Granser Ridee
uirrter Quarc ers
Benn ion
1{. Eeer
t{. Fish Creek
E. Fish Creek
C Canyon
Silvcr Creek
Cabin Hollou
E. Gooseberrv
llans ion
Jchnson Lidge
Porrdc oun
E. Bea; Hidge

JuIy I co Sepc. 30l,otf

I,8&9
601
377
678

I,000
I,000
I,156
I,156

848
656
663
897
991
900
936

I,050
?69
721
684

1,417
I ,200

JuIy
JuIy
JuIy
Jul y
July
Ju ly
July
JuIy
July
JuIy
JuIy

- JuIy
July
Jul y
July
Ju ly
Ju ly
Jul y
July
Jul y
June

cc Sepc. 30
Eo Sepc. 30
to Sepc. 25
Eo Sept. 25
to s€Pc,.30
Eo scpr. 30
co Sept. 30
co SepE. 30
to Sept. 30
to Sept. 30
to Sept. 30
ro s€pr. 30
qo SeFE. 30
Eo S€pE. 30
to Sept. 30
to Seps. 3CI

Eo oct 30
ro ocr. 30
to Sepr. 30
Eo SepE. l0
ro SepE. 30II

( Personal commurticacion:
Fore.ct 1980)
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2.L2 LAND USE

INTRODUCTION

The Skyline property, located in the northern end of the Wasatch
plateau coal field, is the site of a system of underground coal
mines developed by Coastal States Energy Company. The general

area of the Skyline property lies within both Carbon and Emery

counties in T13S and RGE , approximately seventy-eight air mi les
southeast of Salt Lake City, Utah and twenty-two air mi les
northwest of Price, Utah (refer to Figure 2.Lz-A). The leasehold
includes approximately 6,290 acres of land, of which 6 r220 acres

are located within the t'Ianti-taSaI National Forest. The

refiraining seventy acres are coal rights leased from Carbon

County. The portal and yard area are located in Eccles Canyon

j ust west of and within the National Forest boundary line. A

Utah State highway (SR-264) runs past the Porta1 yard area east
down Eccles . Canyon to a coal loadout facility located at the
canyon mouth. A conveyor system paralle1s the road from the mine

to th.e loadout facility at the-mouth of Ecc1es Canyon.

2.12. I Existing Land Uses

pre-mining Iand uses of the Shyline property and adj acent area

consist of grazing, recreation, natura I gas transmiss ion and

forestry.

Grazing

Four National Forest Sheep allotments are contained partially
within the lease area ( ref er to l{ap 2.J-2. I-I} . The numbers of
Iivestock and season of use data for each allotment are contained
in Table 2,LZ ' I-1.

private lands east of the National Forest boundary are grazed by

similar numbers of sheep both before and after 7/L to 9,/30 (U'S'

Geological SurveY, 1979) .

l,
2-t22
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o
SHEEP ATLOTIITENT DATA FOR

WITHIN THE COAL TEASE

Al lotment

Winter Quarters
Ecc1es Canyon

Burnout
Coal Ridge

TABLE 2.L2. 1-1

THE FOUR ALLOTIVIENTS CONTAINED PARTIALLY

AREA FOR THE PROPOSED SI$TLINE I{INE

Sheep Numbers

459

1000

578

586

Se.ason of Use

7lL 9/30
7/21 9/t5
7/L 9/25
7/6 9/25

2-124



Recreation

Recreational use of the lease area affected by surface operations
consists primarily of hunting big game, game birds, and small
game species; fishing in Eccles Canyon below the portal area;
from the south fork to the mouth of the canyon sightseeirg,
snowmobi I ing , and cross count ry ski ing . Limited camping and

picnicking also occurred in the mouth of Eccles Canyon (U. S.

geological Survey, 1979).

Eccles Canyon Road provides the only direct access frorn Scofield
Reservoir to Huntington Canyon and is used as an access route
from the Scofield Reservoi r recreation area to the recreationa l
use areas at higher elevations in the northern end, of the Wasatch

Plateau (U. S. Geological Survey, 1979l .

Natural Gas Transmission

A natural gas pipeline traverses the permit area from southeast
to northwest. The original gas pipeline was abandoned. and a new

Iine was relocated in 19 9 0 . A gas tank associ ated with the
transmission line is immediately southeast of the permit
boundary. Additionally, dn abandoned gas welI is located in the
Eccles Canyon portion of the permit area. A smal1 building
associated with Gas Well No. I is located in Eccles Canyon. The

location of these f eatures are al l shown on t{ap 2 .L2 .I-L.

Forestry

Forest uses are limited primari Iy to cutting fi rewood and

fenceposts. Occasional timber sales from National Forest lands
are made to salvage insect-killed spruce timber. One such sale,
totalling 2.5 million board f eet, vras made in the Kitchen Creek
drainage basin on the west side of the coal lease area in L977.

2-L25



2,L2,2 Capabi lity and Productivity of the Permit Area

Af fected by Surf ace OPerat ions and Faci lit ies

portions of the permit area affected by surface oPerations and

facilities of the underground Skyline llines are capable of

supporting Iimited forestry, grazing, and recreational uses.

Farming in the area is prohibited by the steep and rocky terrain
of EccIes CanYon.

FORESTRY AND GRAZING

Land Use CapabilitY

Data concerning resource availability for forestry and grazing

uses within the permit area affected by surface operations and

facilities were collected and assimilated by Dr' Joseph R.

l"lurdock, professor of Botany and Range Science at Brigham Young

UniversitY, Provo, Utah ( 1979 ) . Vegetative plot studies were

made in the affeeted permit area within five general area

classifieations: the spruce-fir timber type, the aspen timber

type, the s agebrush type, the r ipari an type and the unrecovered

disturbed a rea type, composed of existing roads and the

unrecovered s ite of an abandoned gas weI 1 and the abandoned

Eccles t'Iine located on the proposed portal site. From these

specific vegetative plot studies, the productivity and capability
of supporting gra zung and forestry uses were determined for each

genera I area . The plot studies revea led that both the sp ruce-f i r

tirnber type and the unrecovered disturbed area type contained no

significant herbage usable for grazing purposes'

The number of animal units and animal unit months that the other

three areas are capable of supporting was determined by converting
the available green plant species desirable by sheep to a dry

weight basis and assuming that one 1,100 pound cow having one

calf , which constitutes an animal unit, consumes 27 pound's per

day. The results of this analysis are presented in Table 2.J-2.2-I
for the yard area, the conveyor corridor and the bypass road.
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The capabi lity of the area affected by surface operations and
facilities to support forestry uses was determined from the total
land area in the spruce-f i r and aspen timber types and the
available timber volume per area as published by the U,S. Forest
Service in the "tand and Resource Management Plan" for the
tltanti-r,a$al National Forest, ( I986) . The spruce-f ir timber type
contained, approximately 10, 000 board-feet per acre and the aspen
timber type contains 5, 300 board-feet per acre. Therefore,
within the affected area , there were approximately 20 1, 000

board-feet of the spruce-fir timber and 93,800 board-feet of
aspen timber.

Productivity

Sheep currently graze the lease and perrnit areas in accordance
with the sheep allotments as specified in Table 2.L2.1-1.

Rec reat i on

Recreational use of the area affected
and facilities is limited primarily
hunting, snowmobiling and cross country

by mine surface operations
to sight seeing , fishing,
skiing,

Eccles Canyon presently supports and is capable of supporting a

self-reproducing population of cutthroat trout from South Fork to
the mouth of the canyon, The only time a fishery potenti a 1

exists above South Fork near the mine portal area is in the
springtime when runoff volumes are highest (Winget, 1979),

The newly built highway (SR-z54) through Eccles Canyon provides
the only access route between recreational faci lities in the
north end of the Wasatch Plateau and the Scofield Reservoir
recreation area. The U. S. Forest Service states that Electric
take has added a considerable amount of recreational traffic to
Eccles Canyon and that L977 vehic le counts f rom ,June to the
middle of October were approximately 22,00Q, which averages I60
vehicles per day. This number is increasing with the compleLion
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TABLE 2,L2.2-L

GRAZING POTENTIAL FOR THE AREA TO BE AFFECTED BY

I,IINING SURFACE OPERATIONS AND FACILITIES

(Does not include State Highway SR-z54)

2.

Surface Facilities
Area

1. Portal Yard
Area

Subtota I

Conveyo r
Corridor

Subtota 1

Railroad
toadout Area

Subt ot a I

Waste Rock

Disposal Area

Subtot a I

Water Tank and

Well Pads

South Fork
B r e akout

Subtot a 1

General Area
Classific.ption

Spruce-Fi r
Aspen
Sagebrush
Disturbed
Ripa ri an

Aspen

Sagebrush

Grass-Forb
Spruce-Fi r

Di sturbed

Aspen

Spruce-Fi r

Land Area

L6 .47
'I .93
2.5
8.5
1.0

36.4

2.2
3 ,98

' 5.18

I0.32
3,5

13.82

Grazing
Anima I
Units
(AU)

0

114

84

0

38

236

32

107

139

L26

a
126

JI

Potent i a I
Anima I

Uni t Flonth
(AUr4)

0

3.8
2.8

0

1-.3.

7 .g

1.1
3.6
4,7

3. 4.2
0.0
4.2

_n4. t. 67

1, 67

.26

._q 5

L ,22

59.29

I8

0

18

519

q

I

17.9

5.

TOTAT
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I of the new highway. A stated management requirement of the

Forest Service resulting from this vehicle count is to "provide
new access connecting the Scofield area with Huntington Canyon"

(U. S Forest Service, 19?9 ) .

Farming

Referring to agricultural lands within the lease and permit areas

for the Skyline mine, T. B. Hutchins, State Soi 1 Scientist for
Utah, in a letter addressed to Keith Welch, Envi ronmental

Coordinator for the Permittee, made the fol lowing written
statement, ,.Field evaluation of the area outlined on your map in
Ecc1es Canyon shows no prime farmland in the area'.

Farming in the lease and permit areas would be impractical due to

the steep terrain (50 80 percent slopes).

PREVIOUSLY }'IINED AREAS

Underground t{ined Areas

The abandoned Eccles Canyon coal mine, located in the southwest

quarter of the southwest quarter of section 13 of T13S and RGE,

is the only mine located in the proposed mine plan area. The

Eccles Canyon mine, op€rated intermittently from 1899 to 1952,

mined the tower O-Connor .'A' seam using the room and Pillar
method. The mine covered an area of approximately 500 feet south

of the portal and 700 feet west of the National Forest boundary

(DoelIing, I 972 and Heath, 1979 ) . Doelling ( 1972) states '
*Little is known about the ir"les Canyon mine, . . , Production

figures are incornplete but estimated to be sma11." The Eccles

Canyon I'Iine portals have been covered and sealed by SR-z 64 and

the Skyline Fline benches.

No other known minerals of value have been rnined within the lease

and permit area. There are ,two producing and two abandoned gas

wells located in Eccles Canyon. These gas wells are not
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classified as 'mining". Therefore, ro other minerals have been

mined within the Skyline coal lease area.

Surface lYlined Areas

There have been no previous surface mines located within the
mining plan area or adjacent areas. The waste rock disposal area
was an abandoned strip mine,

LOCAT LAND USE CLASSIFICATIONS

Both the county zoning ordinances and the "Land and Resource
Management PIan" f or the lvlanti-taSaI National Forest, prepared by

the U.S. Forest Service (1986), classify local land-use for the
Iease area of the Skyline Mine as recreation , forestry and mining.

County Zoning Ordinances

The Emery County zoning map dated 19?0 and the Carbon County
zoning orclinance amended February 15, L977 with i revisgd _ zoning
map dated 1974 have zoned the Skyline property for recreation,
forestry, and mining (RF&M). Section 8-?-1 of the Carbon County
zoning ordinance states:

"Recreation, forestry, and mining zone has been
established as a district in which the primary use of the
land is for recreation, forestry, grazing, wild1ife, and

mining purposes. In general this zene. . . , i,s characterized
by...high grazing lands interspersed by ranches,
recreational camps and resource outdoor recreational
facilities and mines and facilities related thereto."

U.S. Forest Service Land Management PIan

AII but approximately seventy acres of the lease area lie within
the boundary of the National -Forest, and are therefore subject to
the "Land and Resource tllanagement PIan' for the lllanti-taSal
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National Forest prepared by the U. S. Forest Service ( 1985) .

National Forest System lands within the permit area include the
following management units (Management emphasis for each unit is
described) :

RNG _LRange) I'Ianagement Uni t Emphasis is on production of forage
and cover for domestic livestock and wildlife.

TBR (Timber) Management Unit Emphasis is on management for
production and use of wood fiber for a variety of wood products.

UC (Utility Corridor) Managen$inl Unit Emphasis is on providing
transportation corridors for maj or cross-country pipelines,
electrical transmission Iines and telephone lines. This unit
currently contains a gas transrnission pipeline constructed and
operated under a Forest 'service special-use permit issued to
Questar Pipeline Company (main line 4I).

RPN (Riparian) ttlanagempn,t lrnit Emphasis is on management of
riparian areas and all the component gcosystems._ The - units
consist of a zone approrimately 100 feet measured horizontally
from the edge of att perenniif streams and springs, and from the
shores of lakes and other still water bodies.

MMA (tllinerals lvlanaqement Area) Ivlanaoement Unit Emphasis is on
potential majormaking land surface avai lable for existing and

mineral developments.

In the "Land and Resource t{anagement PIan" the Forest Service
lists specific obj ectives pertaining to management of resources
and resource uses on National Forest System lands. The Forest
Service portion of the disturbed area (portal area) is currently
identif ied as a Minerals lvlanagement (I,IMA) Unit. Af ter completion
of coal mining activity, the area wi I I revert to a Range (RNG)

l+Ianagement unit.
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COTTPATIBILITY OF IIINING OPERATION WITH FOREST SERVICE MANAGEI{IENT

EIITPHASIS AND OBJECTIVES

AIl mining activities related to the Forest Service "Land and

Resource lilanagement Plan' wi 11 be coordinated with the aPProPriate

Forest Service personnel prior to implementatioll. While it is
recognized that the fact that the mine located as it is on the

Forest Service land boundary creates impacts, primarily visual
and traffic pattern related, these effects are considered to be

rather short term and will be essentially eliminated uPon mine

c Iosure.

ARCHAEOLOGY AND PALEONTOLOGY III{PACTS

State and Federal laws requi re protection of certain cultura I
resources. The mining operation is considered compatible with
the reguirements of all agencies in this area' since to date'
there are no known archaeological or paleontological sites within
the proposed disturbed areas. Section 2.1.I and Appendix Volume

A-3 contain additional _discussion and documentation on these

cultural resources.

BUILDINGS, PUBLIC ROADSI AND OTHER MAN-MADE FACILITIES

There are few man-made features located within the Skyline tlline

permit area. One abandoned gas well is located within the permit
area in Eccles Canyon. The only bui lding located within the
permit area is a smal1 structure associated with Gas Well No.8.

A natura I gas pipe I ine traverses the permit area and an

associated gas tank is located east of the southeastern boundary

of the lease area. The location of public roads, including
SR- 264, within and adj acent to the lease area are illustrated in
t{ap Z.LZ. 1-1. A USGS gauging station was located near the mouth

of Ecc les Canyon but wa s removed dur ing the suntmer of 1915 . ( See

also the reclamation discussion in Part 4.)
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CEI,IETERIES, NATIONAT TRAILS AND WILD RIVERS

There are no cemeteries, national trails, of wild rivers located
within or adj acent to the Skyline ttline lease and permit areas.
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Ilnitc{ Str$.cr Dcfrrtocat of Africrrlturr

.r. tracil Scri'icc q-_

I}ATE OF PEFIMIT

Septenber 24, L962
srATE I FoREST

Utah I Uanti-LaSal

HAfrIE OF FE[TM|Tfru
Mountal,n Furf- *_ rrply Company
and Utah NaturalF€as gompany

SPECIAL USE PERMIT
_Act of June 4, 1897, or February 15, 1901
This permit is revocable and nontransferable

Ephraim,
Castle Dale and Mt. pieasant

Pemirrion ir hereby granted to an:
/{il

o1 }*E East Flrst South Street, Salt Lake City, Utah
hereinafter called the permittee, to use subject to the conditions set
lands or improvements:

out below, the following described

This peflxrit coYers

A nain pipelioe rLgbt-of-ray 60,feet ride, 30 feet ,or eeeh itde..of ceatirline,
extendlng 14.363 nileg acroee Sectl.sns.6,;,8,.",9,.. 14 ),:t5i.7.15,.23,-.€4, iand 25, T. LZ s.,
R. 5 B. ; Sectlons 31, .33, T. 12 S., R. 6 E.; 'erd.Se;tloris 4; 9;.:10, ::.4, 15, 29, 25,
ard 26, T. 13 S., R. 6 B.;.and a latersl plpellne rightlof-way''30 feet rrlde, t5 fe;t
on eech elde of centerline, entendiug 28.845 ullee'acmsb. Sectlou,e'24, 25, qgrd 35,
T. 13 S., R. 6 E.; Sectlona 7,8, L7,18, 19, 29,3O,.31,"and.32, f.,..t4.S.,.n. 7 i.;
Sectr.oaa L,.23r.24, 27,;'sfi,il'34, T. L4. S.,.In. 6 8..; . Seatt ots,,$]aod 5,:',T. 15 S.,
R_. 7 3.; Sectlons.3, 17;-20,:2L,.28,.3adrl33,.T..15.S..;.:R...6i8.;',iad,Beetl.ona 4, 9,
10, 15, 22, 23, 26, and.?r7, T. !6..5., R..' 5 8..; atf ,fnr'tUe 'Sirlr"LiekeiXertdlaa, nori
epeclflcally sho!,ra oB plat 'dedlgnited fiB,lghti:of-ftq]tiwtthiD.fusittifdSit,Uadtbnat
trolest Boundsry'r wtrich l.s qttecbed ana r"4i .:1 f;t.. of 

" 
thts -illdlt: I .

43 .'209 , , miles and is issued for the purpose of :

KTND OF USE

Ptpeline
FTLE CODE

27 LO

acres 1nd/or
Operating and maintainlng a naturel gas
including a patrol roadr, telephone-line,

. . J jr+ .l :. .. :'1.j._
'r :.: -' i"i.

pipeLine and :relatid facilities
pipe racks and'slush pits.

. ilx-

'l

lte *ercise of any of the privilegee granted hereby erDstitutes acceptcnce of dl the coaditiors of
+hir pemiL

Deparfunent of
) for the period
and thereafter

1. In consideration for this use, the permittee shall pay to the Forest Senrice, U.S.
Agriculture, the sgm ot Dollars ($ 35?'00 

--from January 1 - - Ig 63 ,to _-December 31 " . ,1g:tl ,
annuallysn January 1 - - . -Three hundred and fifty-two Dollars (S 352.00
Proai,iled,, howeuw, Charges for this use may be made or readjusted whenever necessary to
charges on a basis commeluurate vrith the value of, use authorized by this permit.
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rt. geady cons tructed

. 3' De-velopment plaru ; leyout plans ; conshuction, reco,nstruction, _or altgration of impmvements ; orrevrsrcn of tayout or construction pllans. for tlris a""+aruit Ue epp"o".;d in;fid;-"]f,0 ir, ,r"iUrrg tv Ur"rorest supervisor. Trees or,shru6b""v' o-o ttr"- p"tilifti:? alea ,*i r;. o-;;;e;"T;rtroyed only afterthe forest oftcer in cherne ha8 lnnro:vea, ang 
-trii- iiiti"a- or, otherwige d3. gignatcd ttrat which may beremoved or destroved' . tinuen cut o-r desi#oio{"t*;ffi" roT by. t4g permittee. ha follows : Merchantabtetimb€r 8t appraised value: youlg-gmwth fi' d-Eilfr;erchartable Eize at currentve,tue;_proaideil that the Forest Siivice reserv; tt .-;i;h;th,"-i$il;ut;;;;;ifiimpas"costtoih;p.,q,itffi :-,ffi f n*"f-hf :mffi ffihfijfn#tn such manner and in such ptapgs $ggt ure piem-iG ; ."v U6 

"ip-J"iliy-ffiJ.rdi&t om"", in chars,e.4' The permittee shgll 'nnintain. the inp-.;tgm;ts axd_p.remises to stanclards of repair, orderliness,neatness, sanitation, 8nd safety acceptable to'tfre-ior"Jti6""r ,n cnarg".5. This permit is subjeet io all 
"alia 

A:,ins: 
--: --- :"-

""s];'.'fn?ffiffie"?"?:&t*5,ff 3ilrl",fs"f;trf:$e##"ffif*l'j"t*'".with the.regura-
or regulatioris which ard apritieiujl, ii:iieilila;8i iili#iia" -*red bI qiis. pernrit. .. , ,1ary, ,ordinances,

*tJ#if,ffiffi*tt j+" all reasonabie p"6.Iiiryp-np""nfana sippres-i-fory5rfres. No.na-
tiouwithoutewrift 

"oo"dii?ffi if, "'?"??8i,ffi Jfl"ffi iT""imr;TfuirffiaT{'ilf ;'i;sfr ::

mfl :*f ifnv;q+Hs#s[tlm,,,*ffi ff#ffi
"&*g-*irii.-t["*udilio?":i,l"i, "g"ncy 

or eurirroymint": i']f.*r']u*t" T,Tlt"Jn,."{,}:'y'-ier""
-"u3" 

jf il3ffi lff ilif:"J"fi1ffi;*,*r**.H
r0. No. lreuber of or Delegate to:Coryi&j oi.n".iifaof

9,r psrt of thiE sgxeenent or to-anv EneiI.t"*ri-di-;;iil-tiIta gptrerel benefit.
11' upon abandonmeut' ternination, revocation, or cancellation of -this perrri! the pemittee shallrenove.within a reasonable dime all structures end imbrover

*e"*i*ffiW".roi.hffi Sffi#rd#qffi ffi',_,-Htrffi
12. This pemit ib:not tralif313tte''- $.,te6 peraiittee.throiigli ir,ilunii.rry sale'or trba#er,,br.q'oucherrorcement of contract. foreclosure, tax sate, oi oureii.iriTiliifuft"#tr"g #itToffto b" or" o_o"r;tlle physic8l impmvements ot

gl5ulaT6,m"';"#|,ffi 
$,ffi #$f'ffil,r*'*",ffi ffi1iH#ffi fitffi4lf

9,1.E;,i,19ffigffiqffiffis.r6iu""r,ig* ffi##iF.mmm.*extsulg or prospective circumstances may warran! tris coutrnu$.occupancy o{ the prenises may be author-
.'ff i{uTff! 3"1ffi ,{;T"llu 

opiniou oi thJisiui"s;ffi; or his suc-cees6r, is'&i.! or a p""i.it iJ a."'ii-

2. Construction or occupanqr
const_ruction, if any, shall be com- \ within-' 35f .r^,.- -^

yt l-4-- months, and_
use- shall be actually exercised af4iE[st,

* use under this permit shalt begin wr | , / , , months, and_
, 
\ within # montris, r;c ..-ire d;G;f the p"*rit. This

writing. days each year, .ihtess oth;*ri;-a"ilio"i"*A l"

18' rn case of chang€ of address, the permittee shall immediately notify the foreat supervisor.
.oo,t11"Trf"H,lfiti;flffir#jrffiiffi:il"t*h"rlf*,ff :uE ,mprovdmentr-hereF aeso:tea nav.re
th€ permittee shall continue tr
whoqr_sqslr rreuds* .* * LBiFF*ffi fli5;H; i'"T:: Iitf$ AX'dti*""1hlt;fi*i&illiHj*
*" *h"fftffiHitrfi:,""hfi'ffiFjr'#*l$1* or auv or the conditions hereinor at the digcretion or

16' In the evbnt of anv co-naict between any of the precedrlc pTpted clauses or any provision thereofand aly of the following diuses or-anv provisioir trrJ6i, ine preoediag prhted clause'-riu control.17. Tbis pernit is accepted subi;t'l; the*rdi[ioi!-,;-f,orth above qad tg qguditiorE rB tosttached h€rbto 8nd made a part oi th-is peruit

lEfl lltf sJfi F$E(lEfi Hrfl Ht{tfl ilcEn
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o I'8. tbr prrutttcc rlrrcr to rllw offlcrsr md qloyrrr tf tbc EtnLttd St*tcr
fttr aad uErttrlccrd rccGf. ln, thruuf,h sd rcrurr tfra ntd pruJcct d
proJcet apr&r tu thc Ferfonruc,r of th*tr of,flclrl, dutles, rnd elgo rgrrmr
to rltm thr lorut tctvlcc, rdchoqrt chr*arl to GmrtruGt or paEn{t to bc
cfilft$rctrd lE, thFoufih ead rsror| thr reld p'roJcct, rrllro*dt, cbster,
rurdr, trcLtl, coaduLtr, rFd otbcr E Ef of tranportrtls Eot Lncmllr*
Eriltt utth th. oJo'pet of rstd prcJrct by thr Fd.ttGG f,or thc Frrpoarhcrrls r:t "forth.

L9. llhr ptrutttfir rtrtGr b Ftrlft fnt rnd rnrucrlctd treGfr md usr by tha
pubHc to rnd upon thr grral,nr rt rtl tfsr f,or *t l lrrful rud_ propcr Frrr-
Fortf E{rt tncocr{rGet rlth thr obJrctr of thr prrd,t or rlth the R*onabl.e
rnrct rc rqd aJay*at by thr prnl.Ctr of tlbr prlvl.lr3u thcrsof,.

lha prnllttrr rtlpotrttr, rf,fiHr rnd cmr,a,cr tbrG thr jranttng of thtr
r'lght-of-rrf rh*tl br rubJrct tc t.br t:rfarrr ffindtttsn tbrt thr rxrrclre
thrrrof rtll not lntrrfrrr tn rnt rr1r *tth ttr tr.rtsl nd rdqlntrtratloa
by tht frltcd ltetm of thr hndr rffrctrd thmrbyr sr d,th tbc devtlop-
mt of sll, 3,rrr patrt]rtrn ud dl,rr thrrfrni rad thrt tte cpptlcrut
rErr|r rnd cmrGatr Es thr u|c of mch pofttsfi ef th rlgfit-of-mt aot
rctuelLy occrfplrd by thr FlFrllsr for ad in camrctlm rtth drtlllrrg ar
lfnfug opcrrtl.ffit for tlr dmlapmt rnd poftcttffi of qll, garl pottr-
tirs ad rodftn md thc oprrrttEar af utlr ttarlu,
frG pttulttcr rgrGtr thrt ell lptu of, ucrurshrut c rtrnnlry etrsrns rrlll
br rroldcd rfid rufir m cl.rcrrr*t&cfr rb*lf nrrtr ntterl"slr bc dcporltcd tn
or pcnrlttcd to sbrtrnct pcr+ntrlal, *Grilil chmsrl*,

ttr P.Ed,tt*r rbrtl coEttruee iad $rlntdn rpp# cattle guard* rnd by-psss
SrtH t.n ell th. €wcrffit fmcrl €nt, rt trqdsrd by tbr Forqrt $upenrtsor.

o

20.

11.

22.

21. lL r.Elr!.. .3il.. :o otcde prcr[nrn *tr tte ltotrrt tawtc. b.forc
rrrrf|rS ly cl$.' os etctat |! bctrlr Ftt.

2{. Gr rclt: ld |.rtbtte Bln of ttr r!|bt-ct-ry ed th| rdt.cat trqd
ab.U b. tlot ct a .r lrr .r F3ribL cF-Ltrt dtt !f,. d]srlrrd r.t,
drrtlj cortrr:tlo, cprcrtlc ad:r-G-Ile ol ttr ptFttm.

25. rtr t rrttCca ||rrr Co br r..panfth ac pm:ln od catrEl ol roll
rrpdm rd gprll,ylry c lrndt calcd bt ttlr td'3 Ea .at|Grt tbc.to
rualtril !t[ tLa pralCtrat r corttrcGlo t'8 d,!:aoca. &t.lh Et r6i
Clvr r..r!.r rry l*trdr i.|$|!f!3 dtt S!ra. c htctrcm flroCr rll
trlrra cor.a {st th. aotl Lar D.. rrycrl, ld ccrtrrctl,a al rhErn
ocr of 

'|rcL 
plalECtlr nttr |.ly br pucrllai by thr lorr|t tarrl,ca.

26. ttr ?.iltt c6t ta lo rltltr rga ttr t.d,tt . Go r|.. !!l' r{gt-o!.ry
lor prrgolrl otter l$a lor lr|lc.f[S td opntlq r flprt tar.

2r. b tErtst . Ch. tblltllnt of i,h. c.dlCtor el 6l' F.Ld,t, tt p.rrlttc.
rttl. ftr[t|b tba lomrt Ltvlc. r bcd l.! tfr rrat of tn thmrad
dollra (9fO,OOO) far,ot Go odratrl{ig ay nrl c tt Fd,t rr|r. lbc boad



29.

us,

lrt br | rr$]ft bfid by rn rpprovrd wpcrrtr ffFrtI or r suh dtportt.
tfrilo* tE Ehr oplnJ.m of thr lotrtt tttr{cr, tlhr bmd lr at lmgrr ardcd
F srurrr ftlfLtlffnt of ftr qondttlmr of thtr prdt or thr rutthornrt
of clrrnr ftnldfit thcrtt$, r+rritt d,lt br rsttffd ar drporttr ls Llcrr of
bsd rdll br rrturrd to t.ht psrfttrr rl.Hunrt tntrnrt nrbJcct to thr
cordtttffir rrt fiortt tE thn [ffit fctrrcr* tbs grrrtttrr rg,freu that sll
ffictf drpcrLtrt trr lfun* cf bond udrr thtr pcd,t r*lrr qffi f*Llure on
hl,r pr* tc fultttl, rlt ud rin3ntrr ttr il{pfrmtr hcrals r,rt fiorth or
lndc a FrEt hrrrr+f, bc rtt*f,srd by tbr &lted StrtGr to bt rppLlrd ru frr
rr nry bl t r thr f*tlflrctl,oe +f hlr obl$rtrs+l *rrwd hrrmdrr, rtthont
pnejtrdtcr lh*Crorrtr b st othrr rtgbtr rrd suGdLm of rhc llnitGd Stltca.

Str prm{t mpcrrcdm tb. tprctrt urc puatt tamrd go Utsh $st$rat Gas
Cogray oa llrrch 3, 1953 rr rf,fiEd.d.

frffl p*uil,t frrll hr+r as fiercr ud rfftct tntll thc A*mtttee hrc slgnl.-
flf,d r€srptsncc af Ltr prortrlmr eC condlElonr by r*Ffutg batsr ud
alturiltfig t&r dnpl{ertc c€pt to thr Ferrrt Srrpcrytc*lf.

lmI$E E* E*ttfEt
Fonrt tlqcnfror

S'rptrqbrr 24, 19€1 TI
Tiqild fA. lAoon

Hil

Its hsse smd Ebr fc*gol.ng pcra.it end GEruI ts n€cspt {ild ebtda by tts
trtu rnd caudl.tlml.

S-ctober 15.- f952 lffitf,IH mE $USPIT e$dPfit{t
htr

t

/s/ tr.8. sLnon

Tice Prestclent

o rtr lc
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Permission is hereby granted to Mountain Fuel Resources Inc.

;l
orimprcvernentsllGinprpe1iner1ght-of-way6o::u"li*l"!.'*T:';l,ffi
::"t::11"., extendlag 14.363 ntles acroEs Sectl.on 6r g, g, fa, iS,-ie ,-iS, ZA ura25, T12s., R5E.; Sections 31, 33, nzs., neri ana sicrions tr,'g,- iO,-it, L5, 23,25, and 26, T13S., R6E.; and a lareral ifp.ifrr"- .f4rr-of_rray 30 fr. rrlde, 15 ft.on each sLde of centerlr.ne, extendrng zb.bas rrt." across sectl.n e 24, 25, and 35,T13S., R6E.; Secrlons 7,.-8, L7,_tg, 19, Zg, fO,-:f, and 32, ff+S., iZi.; secrionsL-,^ 23_,- 2!t 27, and 34, Tl4S., nOS.; S..tforrs-i'ana 6 Tl5S., R7E.; Secrlon a 3, L7,
?9, ?!Z 28, and 33, Tt5s.,-n6S.;_and Sectlons 4, e, fO, rSi ZZ, iS,-ii, 27, errd
l::.Tf6s., R6E., rnore speclficaily shorrn on pf"i o' f1le 1n rtre sufe-isor,sOffice, Manti-Lasal Narlonal Forejt.

lands

This perrnit covers 215'71 . acres and/or 44.g-s-B__mires and isoperating and mainEaining a natural gas pipeline and rerateda patrol road, telephone line, pipe racks and srush pi.ts.

issued for the purpose of:
facillties including

l. Construction or occupancy and use under shall begin withinthis Permit
6

annuallv on -rewrrr' t 

-
Forrr tfln,f roA '

l:,,1i,,".:':l*:*"b'jll."_uiL,*lj:"^B"Sill:: slrall laT.to tlrg Fo.rg:t lgrvice, U,S. Deparrmenr of
ff;.5rjlli;*" f u'" o r_po", ngld ;e -'i{Ea_-- 

Fri, *" ii- ?iq: ;;"'..' :."= .'oi#'iil "rl*
..-,.-r,.._ 1984 , to Decenier 31--------]E-EZ-, end thercaft

for the period

x;c h a rs e s o n a b a s i s 
"o 

* *"* n 
" 

u i" r 
" 

- 

*-i t-tt- il' ;'d r 
" 
; I ;=J';;illffi U H ff ;:H iJ3. Tlris permit is accepted subject.,. r".s pennrt t" "L:lli9 subjecr ro rhe conditions set fonh hercin, and ro conditions 1g roaltsched hercto and made a oarl af rhic n-*irand made a part of this permir.

er)nstrucrion, if any, shall be completed withi
months, andru\rrrvrr, rr cr.rJ, Drrdrt oe Comptgtgo Wltnln

Itse shall be acrually exercised at least days each year, unless othenrise authorized
months, from the date of rhe permit. This

in writing.
365

PERITITTEE

ISSUING

OFFICER

.'Jtr$,Ejf
P.*-prqffr
rbnni.4-

i:W

I'{OUNTAI N FUEL RESOURCES INC .

STGHATURE OF AUTHORIZEO OFFICER

Vice Chairman
TITLE

Acting Forest Supervisor
(CoNTINUED Ow REy€RsE) 2t00. it I7l7 tl



-{.. L)ev.ktprncnt plans; layour 1tlan-. .:on.struqlion, reconstruction, or alteraaiu .f impmvements; or
revisiorrollyoutorconstnrctionplansforthi.sareamu.stbeappmvcdinad!.anr.e;tndinwritinghytho
forest .suplrvi.srtr. Treos ,,r .shruhhnr y on tha permitted area may be remrived or dosrroved only ;ft;r the
f<rrost offictr in thargc has appnrvod, and ha.s rnarked or otherwise designared rhar which nai he removed
or destmyerl. Timblr cut or do.stmyed will be paid for by the prermittee as follorvs: itlerchaniable timberrt
alrpraiscd vafrrn; young-gmwrh rimher helow morchantable size at current dama6e alJrraisal valuei protti.dcd
that the Foresl Service resorve-s the right to dispose of the merchantable rimbir ro others th"n rhJp."- -
mittee at no stumpage cost to lhe permi[ee, Trees, shnrbs, and orher plants may he planted in sucL
manner and in such places abour the premises as may be appmved by the forest officer in charge,

5' The permittee shall maintain the improvements and prcmises to standards of repair, orderliness,
neatness, sanitation, and safety acceptable to the forest oflicer in charge.

6. This permir is suhiecr ro all valid claims.

- i. t" permittee, in erercising the.privilege.s granted by this pernrir,-shall comply with the regularions
of the Depanment of,Agriculturc and all Federal, Srate, counry, and municipal la*i. 661n"n""", ii rcgula-
tions which arc applicable to lhe area or operations covered by this permit.

.8. The_permittoe shall take all reasonable precautions to ptrvent and supprcss forest fircs. No ma-
terial shall be disposed of bytumin6 in open fires during the-closed season Lsrablished by law or regul a-
tion without a wrillen pemit from the forcst officer in chirge or his authorized agent.

9.

.

10. 1|t" permittee shall fully repair all damage,
and trails carrsed by the permittee in the exercise

other than ordinary wear and rear, to national forest roads
of the privilege granted by this permit.

I l. No Jllember of or Delegate to Congrcss or Resident Commissioner shall be adrnirted ro any sharc or
pan of this alreement or to any benelit that may arise herefiom unless it is made rsirh a coporation for irs
general benefit.

13. Llpon abandonment, tetmination, rcvocation, or cancellation of this permit,the pennirree shall rcmove
within a rcasonable time all struclures and inpmvements erccpt those owned by the United Statcs, and
shall rcstore the site, unless otherwise 

"gteed 
upon in writingor in this permit. lf the permittee fails to

remove all such structures or impmvemenG within a reasonable period, tliey shal.l become the pmperty of
the Linired Slates, but that will not r€[ieve the pennittee of liabiliry forthe cosr of rheir renoval and 

-

restoration of the site.

13. This permit is not transferable. lf the permittee through voluntary sale or transfer, or through
enforcement of contract, foreclosure, tar sale, oc other validlegal proceeding shall cease to be thi owner
of the physical improvements other than those owned by the United States situated on the land described
in this permir and is unable to furnish adequate proof of ability to redeem or other*'ise reestablish title to
said improvements, this permit shall be subiect to cancellation. But if the person to whom title to said
improvemcnt-s .shall have been transferred in either manner pmvided is qualilied as a permittee and is
willing that his future occupancy of the premises shall bc subicct to suih new conditions and stipulations
as existing or prospective circumstanccs may watrant, his continued occupancy of the premises may be
authorized by permir to him if, in the opinion of the issuing officer or his successor, issuance of a permit
is desirable and in the public interest.

14. ln case of change of addrcss, the permittee shall immcdiately norify rh! forcst supervisor"

15. The temporary use and occupancy of the prcmises and improvements herein described may be subler
by the permittee to third parties only with the prior written appioval of rhe forcst supervisor but the per-
mitlee shall continue to be responsible for compliance with all conditions of this permit by persons to
*hom such premises may be sublet.

16. This
.

l?. In the event of any conflict between any of the preceding printedclauses oranv provisions thereofand
any of' lhe following clauses or any provisions thercof, the following clauses will (',rntrol.



18. I! addltiotr to the anDual land reotal fees specified ln clauee 2 above, the
peral.ttee ehall, upon deoand, pay to the UnLted States such sune as the Forest
Servlce shall deterulne to be requLred to reLubulae the UnLted States for al1
admtnlatratlve and other costs Lncurled illrectly or indlrectly by the United
States ln proceseing eaeh appllcatloa, lncludLng elrvlroDrerrtal studles, and
ln aoaitorLlg and construction, operatLon, naLntenance, and ternlnatlo! of the
pipelLne or related facLllty, or portl.ona thereof.

Adalltlonal extraordlnaty costs of uonltortrg such actlvitiea aa constructlon,
reconstructlon, relocatlon, restoratlon, and rehabllltat'.on of envlronmental
damage caused by the peroitteer s activLtles or by presetrce of the p{pell'oe
or related fac1l1ty sha11 be deternlned by the Forest Servlce on the basls of
actual expendlture and rd.ll be paid by penittee upon demanil.

Thls clause covers relmburseueot of adrnlnlstratlve coets, as required by Pub1lc
Law 93-153, aad does Dot cover daEagee to property of the Itnlted States vhLch
are covered elsewhere ln thts pernLt.

I

19.

20.

2t,

A late palment charge ln adilltion to the regular feee shg1l be nade for fallure
to Deet the fee paFent due date or any of the dates speclf1ed fo! aubDlsslon of
stateoents requl.red for fee calculation. The late paynent charge shal1 be 920'
or an amount calculated by applylng the current rate pleaclLbed by Treaeury
Fiecal Requlreoents l{anual BulletLns to the overdue anoult for each 3$-day
period or flactioE thereof that the pa)ment Ls overdue, nhLchener is greate!.
If the due dates fa1ls on a nouworkdsy, the late payEent charge will not apply
untl1 the'end of the ne:.t rorkday. Thls peroit Day be ternlnateil for nonPaJmeot
of fees and/or asseased late paylent charges.

The lrldth of the rlght-of-way ls lLnlted to 16 feet plus the ground occupled
by the plpe.

Penlttee ehall take all measures necesaary to protect the health and safety
of all persoos affected by lts actlvitles perfonoed ln connection with the
constructlon, operatlon, maftrtenance, or terminatlon of the rLght-of-way,
aod shall pronpEly abate Es conpletely as poseible any physlcal or mechanlcal
procedure, actlvlty, event, or condltion, exlsting or occurrltrg at any tlme:
(1) that is susceptible co abatearent by the pernlttee, (2) rrhich arises out
of, or could affect adversely, the constructton, operatloD' uaintenance, or
terDhatlon of all or any part of the pLpeline, and (3) that causea or threatens
to cause: (a) a hazard to the safeEy of workers or to Public health or eafety'
or (b) serious and lrreparable harro or damage to the €nvlronment ( lnclualing but
not lloited to aleas of vegetatlon or tlmber, flsh or other rtl1dllfe populatlons,
or thelr habltats, or any othe! natural reaource). Pernlttee sha1l Ludelately
rotlfy the DLstrlct Ranger of all serLous accldents whlch occur ln connectlon
rd.th such actlvltles.

Pernlttee ehall use care aot to darage any fish, wlldllfe, or biotLc resources
ln the general area of the right-of-ttay uiron which peraons llvlJrg ln the area
rely for subalstence purposes and w1.11 pronPtly cooPly rtith all requlrenents
and ordere of the DisEtl.ct Raoger to protect the intereats of such persons. t

22.



23. All deslgn, materlars and constructr.on, operatton,
practLces euployed Ln connectLon nith the- plpeltne
saf e and proven englneerlng pract r.ce and "ir"ir meetstandards:

The permittee shall protect the scenic-esthetic valuespermit, and the adjacent land, BS far as possible withduring construcEion, operation, and mainlenance of the

This peruit is granted wlth the express
of Government owned lmprovements require
provements, such relocation wilL be done
within a reasonable t lse as specif ied by

uaintenance, and termLnatton
shall be in accordance rtth
or exceed the fotrlowlng

of the area under this
the auEhorized use,
improvements.

(1) Asl{E Gas Plplng standards coromittee, "Guide f or Gas TransmissLonand Dr-srriburion plptng sysrem" (3ri Edlrion, Aprr.l 1976).
(2) Department of Transportat 1on and Regulatl.ons , 4g cFR, part rga ,"Transportatlon of 'Nhtural and other Gas ty plpellnes: MtnlmumFederal Saf ety S tandards . ',

24.
l::t:::: :_T11 condlc-t 

?11 actlvitLes associared wtrh rhe plpettne-tn a manneri;;; ;;;#;-i"iri.vl -i;
t'ha FnfiE+ftral.{^- Lt ,-

;Pi;;"til-iil=i"arra l- as 
--- -'l 

I 
---

$-r

::.::_fl:11:I_::Td?ru: , 
. 
agln.ted f acrl lry s rrrng srandards , and relared prans

oeControl Act, as araended (Sf U.S.C. 1321).

25' PerBlEtee shall be responeible f,or prerzentLon and control of soll eloslo' andgully1ng on lauds covered by thle perrnlt and aag aceni d;r;r;-;""1trng froDconstruction' operatlon' uarntena'ce, and tero{iatlon of the p.tritt"a .r"".PerDlEtee shall so co'struct perntttid rsproveoents to avor.d the accuuuratlonof excesslve heads of water and to avoid Lcroacrue't on streams. per'ltteeshall revegetate or othernlse stabr.lize all ground nhere the so{.l has beenexposed and shall corstruct and ualntain necessary preveotlve Eeasures tosuppleaent the vegetaCton.

26.

27' unless eooner termlnated- or revoked by the Reglonal Forester, in accordancewith the provr.slons_of the pernit, this pernti shalr expire and become votdon Decenber 31, 2005 but a new pernit to- occupy and use the sa-Ee NatlonalForesr land nay be granred provided the perniiiee ,iff c"rpfy,fttttf,"then-existing laws and,regurations gon..o irrg the occupancy'"od ,r"" of National'Forest systen lands and ehall have iotlfLed the Foresi suiervrsoilot less thanI year prlor to said date that such new petolt Ls deslred.
28- Thls pernl.t sha1l aot be exeluslve. Tbe Fgre€t servl.ce FegeFyea che Elght to

use or perrlt others to use aty part of the perrltted area for coqpatlbie.
PUrPOseS.

zg.

Ito'

understanding that should future location
the relocation of the permitteers lm-
by, and Bt, the perurltteets expense
the AuthorLzed Officer.

lll*lf:-::l,r:1":^.1_l:.11irtes authgrized heretn,-shall be constructed, operdred,
:u-1311:_.1_:9_:: :oy11" carrlere. rhe perulrree ir,"rr """.pi, ;;;;;;;-;.;;il;;;or purchase elthout drscrbr.natton all oit or gas der lvei"J -i" ' ti.-piiirii. "i.i:out regard to ehether such o11 or gas was prodiced on Federal ot oorr-i.d"r"I lands,



In the caae of oLl or gaa Produced frou Federal lande or fron che resourcea on theFederal lands ln rhe vlcr.nr.ty of the prpelrne, the secretary of the rnterlor Day,after a full hearrng wlth due notice ihereof io the tnteresiei parties anil aproper flndrng of facts, deternr.oe 
- 
the proportronete aoouD,t8 to be accepted,conveyed, traaaportedr or purchased. piovided, that this stlpulatlon ahalI notapply to any natural ga€ plpeline operated by any person subj ect to regulatlonunder the Natural cas Act or by any public utltlty aubJect io reguratior by astate- or uuuicr.par regulatory agency havr.ng Surladr.ctr.in to t.grrlat. the ratesand charges for the sale of uatural gas to congurletrs rrithr.a tha state of urniclpal-lty' I{here aatural gas not subj ect io state regulatory or conservatlon lane

!::TilS ff1. n"lcttase by plpeltnes ts offered ior sa1l, egch such ptpeline ehallpurchase' without dlscrrnlnatr.on, any such natulal gas produced tn lhi vtcrnttyof the plpeltnd.

31. Abandonment of the rr.ght-of-ray or noaeoupllance wlth aay provr.alon of sectlon28 0f the Mlneral Leaslng Act, aa auended, or terEs and condltl0ns of this pemltnay be grou:rde for suspension or ternination of the peraLt: If (A) after duenotlce to the holder of the rlght-of-way, (r) a reasonatte opporturnrty to coEpry,
Td (c) an approprlate_adalnisirattve proceediug pursuant to Tltle v, Itnltedstates code, sectlon 554, the errtborkld offtcei determines that any such groundsexlst aud that suspenslon or telTlnatlon Le Justlfied.
If the Authorlzed offlcer deterulnes that an lmedlate teoporary suspenalon ofactlvltlea wlthin the_ rlght-of-way or pemit area r.s aeceslary io protect publichealth or eafety or the enviro$nent, such activrtiea nay be cirrtaiiea prror toan adqlnlstratlve proceeding.

Dellberate failure of the pe''lttee to use the rrght-of-way for the purpose forwhlch Lt la grarted or reoerred, for any conitnoois 2-year perr.oir, ehalr constltutea rebuttable presuuption of abandonment of the rfght_of_lray.

The pe''lttee ehalt take reasonable precautldns to protect, in place, all publtc
1and. survey Eonuments 

' private property cornera, aod gotari boundary 
-narkers.

rn the e\rent that any such land narkers or mouu'eots are d.estroyed 
-Ln 

the exercleeof the prlvlleges authorlzed by thr.s pe.'lt, dependrng on the type of monumentdestroyed, the permittee shall see that they .rL reestablished or ref erence in
accordance with (1) the procedures outlined in the "Manual of Instruction for
Survey of the PubLic Land of the United States," (2) the specifications of thecounty surveyor, or (3) the specifications of the Forest Service.

Further, the peraittee shall cause such official survey records as are affectedto be amended as provided by law.

33.

32.

the

The peruittee shall- indennify the united s tates
to Life or property arising from the occupancy
under this pemit.

agai.nst any liability for damage
or use of National Forest lands

34. The penlttee sha1l be held ltable for all lnjury, loss, or dornage rncluillngfire euppressLon costs, directly or rndirectly res"rtrtti frou or-caused by ihe
pernl'ttee I s use and occupancy of the area covlred by th! peruit, regardless ofrrhether the perniEtee ls negll.geot or otherwise at iault,- proviied that the
naxlmun ltabI11ty wlthouc fault 8h411 not exceed $1 u1l1ion for any one occurrence
and provided further that the pet'ntttee shall not be liable when such lnJury,loss, or datage results wholly, or Ln part, fron a neglLgeot act of the United
states, or an act of a thl.rd party not involvlng the iac .l.tiee of the pe*ittee.



Liability for lnjury, loss, oE damage, includlrg flre suppressign cests,
excess of the speeif ied maxl-uum, shall be determed by the laws governing
ordlnary negligence.

35, If, prlor to or during excavation work, items
value are report,ed or dlscovered, or a unknown

of archeologLcal or paleontological

the permittee will inunedlaEely cease excavation
deposit of such ltems ls disturbed,
ln the area so affected. permittee

rr111 theo notlfy the Foregt Servlee and wlll not reauue er(cavatlon untll TrLtten
approval ls glven by the Authorlzed Offlcer.

36. PestLcides nay not be used to control undesLrable vroody and herbaeeous vegetatlon,
aquattc plants, lnsects, rodeDts, trash flsh, etc., t lthout the prioi writteo
approval of the Forest Servlce. A request for approval of planned uses of
peetlcldee will be sub8itted annually by the perrl.ttee on the due date establlshed
by the Forest Supervlsor. The leport vl1l cover a 12 Eouth period of plauned uee
beglnnlng 3 uonths after the reportlng date. Inforuatlon eelentlal for reylew
w111 be provided tn the forn speclfLed. Exceptions to thls schedule uay be allowed,
aubl ect to eoergency lequest and aprproval, only wheo unexpected out breake of
Pesta requlre control [eaauree whLch were !'ot antlcipateal at the tLue aa annual
report lras subuiEted.

Only those naterlals registered by the U.S. EavLronmental Protection Agelrcy for
the specLfic pulpose planned rtJ.l be conel.dered for use on Natl.onal forest Syscen
lends. Label tnstructlons $111 be strlctly followed Ia the appllcatloo of,
pestLcldes and dieposal of e:rcess Eatellals and eontatners.

37. The pernitEee does by the acceptance of
itself, lts assigns, and lts successors
pennitted or any part thereof, that the
to and run wiEh the land:

this document covenant and agree for
in interest to the property here,
covenant set forth below shall attach

a. The described property and its appurtenant areas and its building and
faciLities whether or noE on the lagd therein pe::uritted wiLl- be operated as
a gas line in fuIl compl-iance with Title VI of Ehe Civil Rights Act of
1964 and all requirements imposed by or pursuant to the regulations issued
thereunder by the Department of Agriculture and in effect on the date of
this document to the end that no person in the United States shall, oD the
ground of race, color, or national origin, be excluded from participation
in, be denied and benefits of, or be subjeeted to discrirnination under
any programs or activities provided thereon; and

The United States shalL have the rights Eo judicial enforcement of these
covenants not only as to the permittee, its successors and assigns, tut
also as Eo lessees and licensees doing business or extending services
under contractual or other arrangements on the land hereln coveyed. In
the event of a breach of any of the conditions set forth above, all right,
title, and inEerest in and to the above described property shall, at the
option of the Grantor, revert to and become the property of the United
States of Anerica, which shall have an inmediaLe right of entry Ehereon,
and the permittee, its successors or assign, shall forfeit all right,
title, and interest ln and :to the above described property and in any and
alL of the tenements, hereditaments and appurtenances thereunto belongitg;
provided, however, that the failure of the Grantor to assist in any one I
or rnore instances upon complete performance of any of the said conditions
shall not be constEued as a waiver or a relinquistrment of the future
performance of any such conditions, but the obligations of the pernittee
ItLth respect so future perf ormance shall continue in full f orce and ef f ect.

b.



TfuCITHY n ElACKrrA,ll
DIFIECTOR PROPERTY ANO

BIGHTS OF WAY OEPARTMENT

QUESTAR PIPETINE COMPAN'Y
79 SOUTH STATE STHEET ' P. O. BOX 11'T5O . SALT I.AKE CITY, UTAH 84147 O PHONE {8OT) 530.2511

t\{ay ?5, 1988

Forest Superwisor
IJ. S. Department of Agriculture
Forest Service
Manti-LaSal Forest
599 West Price River Drive
Price, Utah 84501

Dear Sir:

Effective March 7 , 1988 'changed its name to Questar
address will remain the same:

79 South State Street
P.O. Box 11450
Salt Lake City, Utah 84147

It is our request that any rights of way in your
Forest Service area be updated to reflect the new name.

Please let us know if you have any questions
regarding this matter.

Very truly yours,

@s €ilo{C.

MAY 3I.1988

D-l
D-2

I

----

lr{ountain Fuel Resources, Inc. ffi
Pipeline Company. Our mailing r

FORESTSERVICE

= IflIrl:!4F4l NAfl oNAL FonEstA PffSE*$rcEnotsrRfgt

JUL T 1 EB8



TRIOTI{f A. EIACKHA.TT
DIRECTOR PROFERTY ANO

R]GHTS OF WAY DEPARTMENT

QUESTAR PIPETINE COMPAI\-Y
79 SOUTH STATE STFEET . P. O. BOX 11450 . SALT LAKE CITY. UTAH 84147 . FHONE (801} 530.2511

It{ay 25 , 1988

Forest Supervisor
U. S . Department of Agriculture
Forest Service
Manti-LaSal Forest
599 West Price River Drive
Price, Utah 84501

Dear Sir:

Effective March 7 , 1988 'changed its name to Questar
address will remain the sarnel

I\,lountain Fuel Resour..=,Ef
Pipeline Company. Our mailing

79 South State Street
P.O. Box 11450
SaIt Lake City, Utah 84147

It is our request that any rights of way in your
Forest Service area be updated to reflect the new name.

Please let us know
regarding this matter.

if you have any questions

Very truly yours,

D-l
D-2

$IiANTI-LASAL N.F'

MAY 311988

FOREST SERVICE
IIANT_I{ASA L NATIONAT FOSEST

+ PRrc€ffAt{CERotSTRtgI

JUL r r 888
&F
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1.0 INTRODUCTIOH

I.1 PURPOSE

Soil and I and-use inventories were made of UCO, Inc.'s proposed
underground coal mine, the Scofield tline. The soi1 inventory was

conducted to provide soil resource information to meet the requirement
of the iJtah Division of 0i1, Sas and l'lining regarding surface effects of
underground coal mining activities as set forth in the Utah l'li1i19_ gnd
Reclafiarion Permanent Program, Chapter I, Subchapter A, Part UMC 783.21.
The I and-u se i nventory yJas conducted to meet P art UMC 7 83 .?2 of the same

regul atory program.

The mi ne and i ts f aci I i ti es are to be 'l ocated near the Town of Scof i el d
in the Hasatch Plateau in centra'l Utah. Scofield is located in Pleasant
Yalley (Figure l), a grassy valley surrounded on the east, south, and
west by hi I I s. To the north of Scofi el d i s Scofi el d Reservoi r. The
hills have a total re] ief of about f500 to 1700 feet. The hills are
general ly forested on thei r - north si des wh i 'l e the south si des are
iovered w{th grass and shrubs. The climate varles from subhumid 0n the
north-facing slopes to semiarid 0n the south-faclng s'lopes.

The mine project area is about 700 acres and includes areas to the YJest-
southwest' of Scofi el d. Areas to be di sturbed i ncl ude the surface
facilities area at the mine entrance and a mine hau'l/access road. The
surface facilities area wi'l 1 be in I{inter Quarters Canyon adiacent to
llinters Quarter Creek in the NEh of Sec. l, T- f3 S., R.
I ) , The haul /access road wi I I fo'l I ow the path of the
road in hlinter Quarters Canyon, connecting the surface
and State Highway 96 due south of Scofield. The haul
of widening the present access road and irnproving the

I .2 METHODS

6 E. (F i gure
present access

facil ities area
road will consi st
road surface.

1.2,I Soi1 InventorY

First-order soil mapping of the areas to be affected (Figures ? and 3)
is a refinement of U,S,D.A. Soil Conservation Service {SCS) manuscript
mapping, Carbon County, Utah. The SCS mapping is at a Znd order level
of intinsity with a scale of t:?4,000. The SCS mapping in the site
vicinity has a low amount of detail for a Znd order survey -and is
comprislo cf broad'ly def ined complexes, The base maps {Figures 2 and 3)
used for the first-order mapping are enJarged aerial photographs at a

scale of about l:6,00tJ (I" = 500').

The derailed mapping was conducteo during January i98I. Mapping- vras

done by i nterpretation of aerial photographs based on fiel d

obser.va+,i on s, D ue to the rni I d wi nter there vlas n0 snow c0ver i n
Pl easanr Val1ey and on the south-f aci ng sl opes i n tlli nter Quarters
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The major
establ i shed
SCS, and an
SCS survey.
it is coined

Canyon. Mosr of the areas to be affected were bare of snow witn ihe
exciption of parts of the bottom of l.{'i nter Quarters Canyon that had one

f oot of snor{. Hor+ever, f i el d observati on s of the bare areas were

I imiteo by frozen soil.

F i el d obser,ratr ons cons i sted of traverses and sampl i ng at the poi n ts
I abel ed on the soi I maps (Fi gures ? and 3 ). Traverses y{ere made al ong

rhe access road whi ch runs al ong the bottom of l,li nter Quarters Canyon

and switchbacks up the hillside to the ridge top on the north side of
the canyon. Soil' profiles y{ere exposed in tdinter Quarters Canyon in a

few strlam cuts in'the bottomland, a few gully and road cuts in the fans
and footslopes, and along the continuous road cut in the hillside' Two

backhoe piti t{ere used to observe other soil profiles.

Six map units are used in this sofl survey. One unit, RGF, !s an SCSslfl mAp UIIES Afe USgq ln Enls 5Ol I 5urYEJr ullE ulll l" r\trr I rr nil rrvr
*af un i t. I t occu rs on north- and eas t-flc I lg sl opes thlt wi 'l I be onl y

!^

slightly disturbed and so the leve'l of detail given by the. RGF unit is
adeiuatb. Because this survey is concerned with areas t0 be affected by

surface di sturbance, fi ve new map uni ts u,ere named to provi de more

detail than the SCS map for those areas.

componerit soi 1 seri es of the mqp uni ts i ncl ude four
series used by the SCS, a variant of a series used by the
i nformal soi I (CC ) . The CC soi'l was not menti oned i n the
The CC soi'l is an informal name used only in thjs survey;
from the first letters of the subgroup and great group of

its taxonomic classification, Cumulic Cryaquol'l s.

Typical profiles of the maior soil series and the man-made fill in the
a-rfas to be affected were described in tno backhoe pits ifill overlying
CC, fill ), one roadcut (Trag), and three auger holes (5i1as' CC, Brycan
coirse vaiiant). The locations of these sampling points are shown 0n

the soil maps. Two soil samples (*f and #U ), north of Scofield along
the raiIroai tracks, were taken in that Iocation because previous mine
plans Jndicated suriace disturbance there. Those plans have changed and

that area wi 1 I not be di sturbed.

Several minor soils or soils to be only slightly affected were not
iampled. The Falcon is a major soil of a unit tFaDE) which will only be

slightly affected and so it was not sampled, 0n1y about one-tenth acre
of itre FaDE unit vrill be disturbed by widening of the access road. The

Croydon soil was not sampled because !t will only be slight'ly disturbed.
The-Kunz soil is an inclusion in the TrE unit. lt, $ras not sampled
Decause it is a minor soil and it is nearly ident"ical to the sampled
Trag, except its A horizon is thinner.

profiles were sampled by horizon and analyzed for agronomic properties.
Sampl es of the soi 1 seri es and man-made f i'l I were analyzed b.v

lgricultural Consultants, Inc. of Brighton, Colorado. Parameters tested
*6re particle size analysis (very fine sand, sand, si1t, clay); te.xtural
cl assi saturated past-e pH; el ectri cal conoucti Yi tJ; saturati on

percentage; soluble calcium, sodium, and magnesium; sodium adsorption



ratio; organic matter; lime; and available potassium and phosphorus.

The soils in the areas to be affected are evaluated as a source of
reconstruction material, The evaluatfon method used is that of the SCS.
Each horizon of each major soil series is rated for reconstruction
material . The evaluation is based 0n the f ield description, analytical
data, SCS official soil series description, and SCS Soil Interpretations
Record. From this evaluation, recommended depths of topsoil material
for each soil are given. In addition, the susceptibilities of the soils
to wind and water erosion are tabulated. Erodibility is important to
the evaluation of soil reconstruction rnaterial and to soi'l handl ing.

I .?..? Land-Use I nventory

The land-use inventory collected information about present and potential
uses and I oca'l 'l and-use c'l assi f i cati ons. I nformati on about present I and
use was gathered by field observations and by contacting landowners.
Potential uses of the soils were evaluated based 0n field observations
and SCS Soil Interpretations Records, tvaluations for potential uses
i nc'lude: (a ) capabi I i ty cl asses for non-i rrf gated and i rri gated I and,
(b) potential natural forage production for favorable, normal and
unfavorable years, and (c) important tree species. Local land-use
classificatlons were obtained from the planning department
County, Utah.

of Carbon
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2.0 SOIL SERIES CHARACTER,ISTICS, CLASSIFICATION, AND GENESIS

Soil series characteristics are described in Table 2.I. Characterfstics
included are: depth; drainage class; slopes; landformt parent material;
the color, texture, presence of I ime and thickness of the surface,
subsoi I and substratum of a representati ve profi I e; nati ve vegetati on;
permeabi I i ty; avai 1 abl e water-hol di ng capaci ty i and effecti ve rooti ng
depth. Table 2.1 contains a'l I the information normally included in the
text of a series description in an SCS soil survey.

Detai'l ed prof i I e descri pti ons are presented i n Attachments B and C.
Descriptionsofsampled soils (locations in Figures ? and 3) are
presented on a modified SCS fie'l d description form (form 232) using a
tabul ar format and abbrevi ati ons to al I ow a pedol ogi st to easi 1y
retri eve the i nformati on (Attachment B ) . The abbrevi ati ons (Attachment
A) used are standard SCS abbreviations (Soil Conservationl Service:
Hationa'l SoiIs Handbook Part II 407.I(a)(3)iii; 1960; and 1951 , p. 1.39).

SCS official soil series descripttons of the Croydon, Falcon,'and Kunz
soi l s, whi ch Here not sampl ed, are i ncl uded i n Attachment C . The
Falcon soil is a major soil in the permit area but only a small acreage
will be disturbed. The Croydon soii is a major soil which will not be
disturbed. The Kunz sof 1 i s an incJusion in a map unit (TrE) ttrat wi'l'l
be di sturbed.

Clinratic characteristics of the soil series as given by the SCS are
presented in Table ?,?. Parameters include those in SCS official soi'l
seri es descri pti ons. A'l so i ncl uded are the data f rom the Town of
Scofi el d U. S . l{eather Bureau stati on at the dam 0n Scofi el d Reservoi r.
In several cases the given climatic ranges do not include the Scofield
data. This is because the SCS is correlating these soijs with other,
similar soils first described elsewhere and the SCS has not yet revised
the range of characteristics of the series,

Brief descriptions of the soil
pertinent to project development are

?.L SOIL SERIES CHARACTERISTICS

seri es and thei r characteri stics
presented in Section 2.1.

Z.I.I Brycan Coarse Variant

The Brycan c0arse vari ant cqnsi sts of deep, we'l 1- 0r mo0erately
wel I -drai ned, medium-textured soi I . I t occurs on al I uvi al fans an0
toeslopes in'rrlinter Quarters Canyon, It is a variant because it is a

member of the coarse-'l oamy rather than f i ne-l oamy f ami ly. The mol I i c
epipedon is usually thicker than allowed for the series. The prcfile
sampled (profile no. 6) is iocated near the access road in tJinter
Quarters Canyon.
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"able ?.2

SOIL SERIES CLIYA;:C LIIARACTEf,ISTICS

Soi I
(l,trp

El evatl on
at slte

Series Jfeet)
Unit Symbol F

Average fuinual
Preci pi tati on
( in. ) (cn. )

i{ean Annual Air
Temperaturt(.r) ("c)

. Ave. Ann.
llean Annual Soll" Frcst'Free

Tengerature Serton
('F) ('C) (oaYs)

Brycrn coarse 7700-8200
uari ant
(BrCD )

CC soil 7640-8200
tstAB)

Crcydonc 7800-9350
iCrE, RFG)

Frlccn 7700-9120
( FIDE )

Silas 7540-8200
{siAs)

Trag 7700-91U0

i;rE)

Scofieldd about7700
'ieetner Stati on

{7 yr. record)

i6-i8 4l-s6

--+--not

18-e5 16-66

L6-22 4l-56

L6-2? 4i-i6

i6-?? {1-56

13.t 39

37-39

aval I abl r'

36-38

36-40

37-39

35-40

36.5

simi I ar

?-3

2-4

3-;t

?,-4

2.3

39-41

!o Silas

38-d2

45-47

.10-44

,r5-47

1-5 60-80

50-65

40-65

40-50

10-65

3-'t

o
3-6

7-8

+-7

7-8

lvls '.1nf ts ln which the soil is r :raJor cornponent'
Dri-zo inches (50 cml depth..il":rion"iliii llriii'ri iypicariy on north-racing slopes' crcvcon soils on

si;pes rre in tie-*a- eic ri :'.*- irng*. iroydin soils on scuineasi-i6s'rng

-trcbaol:/ xarrer than the range-i'iYln 'lsl'e'
-Per.scnal communicsE,ion frcm irli i:...a.cscn''ii3n Siete Ciina:liog/ lrfice'

erst-facing
i'l ooes a re

-cgan , '-:ah.

:io:3: ll,,natic inrornaticn fcr sci'i :eries is frcm 5c5 manusc:'iot:lai unit
:esc!.ipticns-0"-rtro*:CS ici'l !e:'ies Jescripticnsl r.hit'r':'iven j3r $r;rc3n

csarse va ri ant i s f rom 3r;rsrn So'i I Seri es '



I
Z,L.? CC Soi 1

The CC sofl consists of deep, poorly drained,
occurs in alluvial va1ley bottoms in Hinter
pleasanr Yalley. Two profiles were sampled,
and one overlain by 3 feet of c0a1-rich fill
faci 1 i ti es area i n !li nter Quarters canyon
respecti vely ).

The CC soi 1 i s an i nf orma'l soi 1 name set up

survey. The CC soi I i s a member of the
cryaquol I s. I t was too I imi ted i n extent to
survey .

medium-textured soil. lt
Quarters Canyon and i n

one from Pl easant Val leY
near the proposed surface
(profil es no. I and 3,

for the purpose of this
fi ne-l oamy, mi xed Cumul i c
be i ncl uded i n the SCS soi 1

2,I.3 Croydon Series

The Croydon seri es consi sts of deep, welJ -drai led, med-ium-textured soi'l .

It occurs on the north-, east-, ani- southeast-facing slopes, which tend

to be the nore cold, moist portion of the hitlslopes that.support trees.
The north-faiing ri6pes supiort fir and spruce trees and the east- and

southeast-f aci n[ sl opes su'p'port aspen trees. There i s usua] 1y 
- -an 0

horizon preientl ThA soil'ioes not occur within the area to be affected
and theref ore Has not s amP:l ed.

2.1.4 Fal con Seri es

The Fa'lcon series consi sts of shal 1ow, r+el l-drai ned, m0derately coarse

textured soiI underlain by hard, sandstone bedroclt. It occurs on ridge
crests and spurs, and in thin bands above sandstone strata on the

hi I I si des. The Fal con ioi 'l usual ly appears as 1 i ght areas on aeri al

photographs due t0 the low density of vegetati0n.

The profile described 'i n the SCS official soil series description
(Rtticnment D). differs from the soils at the proiect alea in that it is
; il;:giavetfV and grave'l 1y coarse sqndy 1oam. The soils at the project
aree aie typically stony fine sandy loams'

About one-tenth acre of this soil
when the access roao is widened.
map unit will be disturbed at the
soi 1 was not samPl ed because
di sturcance.

in the FaDE map unit will be disturbed
0ther smaii areas incJuded in the Tri
surface f aci I i ti es area.' The Fa]con
of the 'l imi ted ex'"ent of proposed

Z. I.5 Si I as Seri es

The Silas' series consists of deep'
mediurn-textureci soii. It occurs in
'lanyon and i n Pl easant t/a'l 1ey. The

sornewhat poorlY ano
the va11ey bottom
wa:er tnule is at

poorly drai ned,
i n 'd i nter Quarters
a depih of about 3



feet during the surimer, accorci ng to SCS f i el d cbservati ons (Earl

Jensen, Soil SurYeY
1981 ). The prcfil e

along Denver and Rio

Party i-aader, Carbon Co.; perscnal communication'
sampied ipr:file Bo. U is locat:d north of Scofield
Grande l,les-'ern Rai I road tracks '

2.1.6 TraE Seri es

The Trag series consists of deep, well-drained, meaium-textured sOil.
It occuis on .,he south-facing s';opes, which tend to le the mOre warm,

lime-enriched colluvium 0r soft shale that has been slightly modified FV
criep moti on and root penetrati on. Roo! penetrati on of the soft sha'l e

indicatesitisafavorablegroxth medium for plants. 9ne profile
( prof f 1 e no. 4 ) wi th tfre deep col 1 uvi a'l substratum was sampl ed at the
pioposed surface facilities area in the canyon.

?.? SOIL CLASSIFICATIOH A}ID GEilESIS

dry hi l l s1opes i n !{i nt'er Quarter"s Canyon.
diimeter in piaces occur in rnis soiJ-

The cl assi fi cati on of the
name, family and subgrouP
Soi I Taxonomy (SCS, 197 5 ) .

latks a c'l ay-enriched subso'i 'i . ihe Brycan
soi'l s that formed in t,he young sediinents of

Boul ciers over 5 feet i n
The suDstraturn i s ei ther

,l
f.;

The major scils, including the Croydon which occurs under forest, have a
dark , 6rgani c-ri ch surface hori zon (mol 1 i c epi pedon ) typi cal of soi I s

f ormid uide r gra s s . The darlc su rf ace hori zon of the B rycan coarse
variant is thicker (Cumulic) than those on the hiilsides because it
occurs in accumulated sediments 0n alluvial fans. Tire surface horiuons
of thesilas and CC soils in the alluvial bottomlands are thiclt
(cunurlic) because they occur in accumulated sedinents. Their surface
hori zons are very ri cir i n organi c matter becau se '.hei r wet subsoi I s
ilto* a greater -proouct,ion ci vegetation than occurs on the other soiJs.
TheSilaiandCCsoils are surirrigated by the shal'low groundwater
table, The thick, dark, surface horizons of the Brycan coarse variant,
CC, anci Silas soiis are indicative of geo'logica'l ly recent geposition of
seiiment. The surface horizon of these cumulative soils has grown

thicker as the sedirnents accumu'i ated'

Clay-enricheq subsoil targi'i lic norizon)
soi'l s, Trag and Croydon. The associated,

soilsistabulatedinTable 2.3. The soi'l
are gi ven. Soi I cl assi fi catf on i s defi ned f n

is a feature of the hillsloPe
shal'l ow tL:;hici Falcon soil
coarse var-'i ant, CC , and S i I as
the f ans rnd boti,omi ands and

I ack argil I ic horizcns becluse :;ley have not had mucn tine to deve'lop.

The soi'i temper'a'iure :'eg',nes fo*rc in the prcject ai':e are the cr,vic and

frigio regimes. The cryig :ci'i s tre colder inan
summer, The principal flci:r a;i-ec"ing the soil
moisiure, whi:n is a func--icn :f aspect and
Moi sture .i ncrsases 'uhe hea: :apaci ty of the soi 1

warm inore s1o'* ty i n ',h€ s:ri ng 3nd are col der i n
i nf 'luences sc: i rnoi si,u re lecause j :- ccntrol s the

i,ne ;ri g'i d du ri ng the
-uen:grature regimes i s

oept'r to water tabl e.
anc so wetter soi I s
ih= summer. AsPect

amouit of sunJ i ght the



Tabl e 2.3

CLASSIFICATION OF SOILS

Soil Series
ir'rip uni t-iymbo'l s )a

Fami 1y Subgroup

Brycan coarse vari ant
( BrcD )

Cc soi'lb
(siAB)

Croydon
( CrE ' RFG)

Fal con
( FaDE )

Silas
(sinu1

Trag
(TrE)

co&rse-loamyr mixed

fine-l oamy, mixed

fine-loamy, mixed

loamy, mixed

fine-loamy, mixed

fi ne-loamy, mi xed

Cumu'l ic Hap'l oborol 1 s

Cumul ic Cryaquol 1 s

Argic Cryoboro'lls

L i thi c Hapl oborol 1 s

Cumul i c Cryoborol 'l 
s

Typf c Arg'i borol I s

.l

t
luup units in
'An informai

which
soil;

the soil is a major comPonent.
not an established series.

10 ,



soil site receives. Sunlight increases evapotranspiration which leads
to more rapid depletion of the soi'l moisture.

The cryf c soi I s are the moi ster" soi 1s occurring on north-
eJst-faling slopes {Cryoborolls) and wet alluvial bottomlands wi

high water table (Cryoborol 1s, CryaquolI_s_). The warmer frigid soj]
0n the south-facing irittslcpes tArgiboroll!,_Haploborol'l s) and all
iini iH.ploborollsi. The south-facing [!11slopes and a]luvial fans
not foreited so the soi I recei ves nore di rect sol ar energy '

Soi'l temperature regime i
surnmer temperatu re of the
makes them unsuitable for

and
tha
5 are
uvi al

are

s i mportant to thi s proj ect becau se the co1 d

al luvial bottomlands (Silas and CC soil s)
cultivated crops.



t

3.O SOIL I'IAP UHITS

Soil map uni t characteristics are described in Table 3.1 '
Characteri sti cs i nc]uded are: rnap uni t syrnbol ; namei maior soi I series
and their percentages; minor inclusions; slopes_ and terrain; water
erosion hazard for natural vegetation and bare soill wind erosion hazard
for bare sui I ; surface runoff ; capabil ity subclassi range si te; and 'land

use. Table 3.1 contains all the information included in map unit
descriptions in SCS soi'l surveys. The information has been tabulated to
malreitconcise;tomakeinforrnation retrieval easier; and to allow
rapid comparisons between map units. Characteristics of the maP units
peitinent to project development are discussed belor.

3 . I I'1AP Ut-l IT B rCD + B rycan 'l oam, coarse vari ant, 5 to ?5 pe rcent s1 opes

Due to previ ous mi ni ng, there has been substantl a'l di sturbance of thi s
map unit 0n the north side of the creelt in l{inter Quarters Canyon. Most
of the map unit was disturbed for foundations fgr !h9_ original mining
communi ty . Boul ders and gtones T{ere used to make smal 'l retai ni n-g- wal I s '
Despite itre disturbance, erosi0n has apparently been mf nima'l ; _ri1].ing is
abs'ent and gullying occurs only where it would occur natula'lly dYt to
runoff from-the- hi lher hi I I sl opes. Yegetati on has reestabl i shed i tsel f
to what appears vi sual 1y to be a densi ty equi va'lent to that on

undi sturbed Brycan coarse variant soil s.

3,2' MAP UNIT CrE - Croydon 'loam, warm phase, 40 to 50 percent slopes

This map unit is similar to RGF except it occurs on'ly _on the
sgutheast-faci ng sl opes of general ly south-faci ng canyon hi I 1 si des,
whereas the RGF map unit is on the north- and east-facing slopes of
general ly north-f a.ci ng canyon hi'll sides. One m?P uni t of CrE occurs
ibove th; proposed suif ace f aci I i ti es area i n I{ i nter Quarters canyon.

3.3 i'tAP UNIT FaDE Falcon stony fine sandy loam, I0
s1 opes

to 60 percent

only a small area of this unit will be disturbed. The disturbance will
occur by w.idening the present access road in lflinter Quarters Canyon

where it crosses this unit for a short distance, Road widening may

requi re some bl asti ng si nce thi s uni t usual ly over'l i es hard sandstone -

3,4 MAP UNIT RFG Croydon loam, 30 t0 50 percent slopes

o Th'i s ilap unit occurs
north-facing canyon
ano conifers on the
slopes. It was not

on north- and east-facing s1 oPes
hi 11 s'i des, I t supports a cornmuni ty of
north-facing slopes and aspen on the
sampl ed because i t wi l1 only s'l 'i ghtly be

n general ly
mi xed aspen
east-faci ng
di sturbed.
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3.5 t4AP UNIT SiAB Silas-CC loams,0 to 5 percent slopes

This unit gccurs in va11ey bottoms and consequently there is a

water table at two 0r more feet depth. The CC soil occurs in
shal I ow

the 1ow,
Loc al

and
are

The

wetter spots and the S il as occurs 0n i.he hi gh, dri_er spots '
ielief t+itnin the unit is only about 2 to 3 feet in Pleasant Yalley
about S feet in l{inter Quarters Canyon. Included in this map unit
stream channels and their channel deposits.

A significant portion of this unit is covered by man-made fili.

S izes and
Kunz, and
boul ders.
vol ume,

unit is covered by railroad ballast along the existing Denver and Rio
Grande llestern Raitroad tracks. In l{inter Quarters Ganyon it is covered
ui 

-i:iit ioio bal I ast al ong an abandoned rai I road spur and coal -ri ch fi 1 I
along the road,

The fill along the road in llinter Quarters Canyon has been described and

anityzeO (proiites 3 and 5 in Attachment B; located 0n Figure 2). The

mate-rial is a mixture of coal waste and soil in varying proportions.
ifie 'satlrati on percentages (Tabl e 4 .3 ] and _the presence - of natu ral 'ly

established vegetation indicate that most of tlre fill is a suitable
fiinl-siowttr mEaium (see Section 4,1.3). Howev€r, tle_coal waste in the
fill is a coarse-grained and somewhat droughty material by itself. To

improvi itle avai t iUl e wqtg1-hg1 di ng capaci ty 
. 
of thi s materi al , soi 1 can

be added. Some of the fill alreadi has sufficient soil mixed with it to
be suitable as a soil reconstruction material.

3.6 finp UHIT TrE - Trag fl aggy I oam, 40 t0 60 percent sl opes

Thi s map uni t i s somewhat vari abl e- There are several tYPes of
substratum material, three included soil series, and variations in the
size and amount of rock fragments, The substraturn of the Trag soil .is
e i ther deep, s tony col I uvi um or sof t shal e a'l tered by root penetrati on

and creep, It is not possible to maF these separately.

The soil series inclusions consist of one contrasti ng soi I and illo
similar soils in parallel familjes (SCS, 1967). The contrasti ng,
shallow FaJcon soii occurs in Jinear patches over sandstone strata. It
appears as light spots on aerial photographs, but not consistently
eir'ough to be ilapped. The similar Kunz soil inclusions are'l ike the Trag

e*ceflt the A norizon is thinner. The Pachic Argiboroll, fine-loamy,
mixed inclusions are similar to the Trag except ihe A horizon is
thicker. The pachic Argiborol I occurs mainly along hill side
drainageways,

amounts of rock fragments are about the same i n the Trag,
Pachic Argiboroll. Sizes include pea gravels to large
AmountS vary from abou'r, I0 to 45 percent greater than ? mm by

t

;{
l

'l

I

byExcavation i n thi s map uni t wi'l I be hi ndered shal I ow dept,h of bedrock



underlying the Falcon soil and by occasional large boulders 0n the
surface and in all the component soiJs. The Falcon soi'l can be stripPed
to bedrock. 'dhere l arge boul ders are present they shoul d be removed
prior to soil salvaging.

I

15
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4.0 SOIL ASPECTS 0F RECLAI'IATION

4.I SOIL RECOHSTRUCTION IIATERIAL FOR DI STURBED LAHD

4 .I .l t'lethod of Eva'l uati on

The criteria for evaluating soil.as a plant growth medium suitable for
reclaiming disturbed land are given in Table 4-I. The criieria include
sodiumadsorptionratio (SAR), salinity as indicated by ejectrical
conductivity (EC ), toxic materi a1 s, soil reaction (pH), avai'labl e water-
holding capacity, soil erodibilfty factor (K), wind erodibility group,
texture, and coarse fragments.

Limits are given for good, fair or p00r sources of reconstruction
material . A good rating means vegetation is re1atively easy to
establ i sh and mai ntai n, the surface i s stabl e and resi sts erosi on, and
the reconstructed soil has good potential productivity. ltaterial rated
fai r can usual 1y be vegetated and stabi 1 ized ri thout modi fi cati on.
However, top dressing with better material or appl icatlon of soil
amendments to modify one 0r more properties may be used to increase
perf ormance of the f a i r materi al . Mater"i al rated poor shou'l d not be
used for recl amati on. Top dressi ng wf th better materi al may be
necessary to establish and maintain vegetation oyer material rated poor.

4.I.2 Soi'l Chemical and Physical Properties

Chemical and physical data for the predominant soils of the areas to be
aff ected were co] 1 ected to eval uate the soi'l s as a source of
reconstruction material for disturbed lands and to provide baseline data
0n soil fertility. The methods used for soil chemical and physical
ana'lysi s by Co'lorado Agri cul tural Consul tants are reported i n Tabl e 4-2.
The data are reported in in Tab'l e 4-3. The sampling'locations are shown
0n the soi'l maps (Figures ? and 3) by profi'le number, 0ther sources of
information used to evaluate soils for reclamation are manuscript SCS

soi'l survey i nf ormati on and Soi 1 I nterpretati ons Records. Parameters
tested were particle s'ize analysis (very fine sand, sand, si'l i, clay),
textural cl ass, saturated paste pH, el ectri cal conducti vi ty (EC ) ,
saturation percentage, soluble calcium, sodium and magnesium, sodium
adsorption ratio (SAR), organic matter, 1ime, and avai'lable potassium
and phosphorus.

I e"ermi nati ons of pi ant-avai I abl e phosphorus and po'*,assi um were done to
provide baseJine data on the fertility status of the soils in accordance
riih the recofimendations of the Utah Division of Oil, Gas and Mining
tGui del ines for Management of Soi I s, Draft, 4/ I/81 ). Phospnorus i s
important to root growth and hel ps to stimul ate early pl ant growth which
nasEens maturity. Potassium i s important to photcsynthesi s, he1 ps to



Tabl e 4.1

CR ITERIA FOR 50 IL RECONSTRUCTI ON I"IATER I AL FOR D I STURBED AREAS

Good
Limi ts

Fai r
Restri ct i ve
Fea turePoor

1. Sodium Adsorption
Ratio (Snnl

?. Salinity (rrnhos/cm)

3. Toxi c Materi a] s

4. Soil Reaction (pH)

5. Soil Reaction (pH)

6. Ava i I abl e lCate r-
Holding Capacity
(in./in. )

7. Soil Erodibility
Factor ( K)

8. l.li nd Erodi bi'l i ty
Group

9. USDA Texture

10. USDA Texture

<5

<8

Iow

5. 6-7. I
5.5-7. I

>.10

5-12

g-16

medi um

4.5-5.5

7. 9-8. 4

0.5-.10

>L2

>16

hi gh

<4.5

> 8.4

<.05

t,?

c,b sIc, b

sc

cos,s ,
FS,VFS

3s
10

Excess sodium

Excess sal t
Toxicity

Too aci d

Excess 1 ime 'Too al kal t ne

Droughty

l.later erodi bi l ity

'lrli nd erodi b'i 1 i ty

Too cl ayey

Too sandy

Large stones
Large stones

< .37

>.3

.37

3

SCL,CL,
S ICL

LCOS ,L5 ,
LFS , LVFS

15-35
3* 10

i 1.. Coarse Frag. (wt. Pct. )
3-10 in. <15
>10 in.

Adaptdd frcm National Soils Handbook, NSH - Part II (qOS.0(a))' (Soil Conservation
Service, no date )

ll.y""t with high potential acidity should be rated poor.olf in taotinitic iamily, rate one class better if experience confirms.t
17
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stimulate root growth, and promotes disease resfstance. Evaluations of
whether values are high, rnedium, or 'l ow are dependent on the

al ., 1980) in the rec'lamation
pl ant
pl an.

I evel s
species selection (Barrett et
Therefore, relative ratings of
are not given here.

a.rai I abl e phosphorus and potassi um

Sodiun adsorption ratfo (SAR) i s

TheECis2.T or less for all
good for SAR and EC.

4.1.3 Suitability as a Source Material for Reclamation of Disturbed
Lands

Tabl e 4.4 is an eval uation of soi'l reconstruction materi a'l for each
horizon of the soils in the area to be affected. The evaluation is
based on the soil chemical and physica'l data in Table 4.3 using the
criteria of Table 4.1. The soils are rated good, fair, 0r poor sources
of reconstructi on materi aJ . The overa'l 1 rati ng gi ven for each hori zon
istheratingforthemost limiting criterion. Depths of suitab'l e

materi al are summari zed i n Tabl e 4.5.

The soiJs are nonsaline and nonsodic.
less than 1.6 for all samples tested.
samples tested. The soils are rated

The soils are rated good for toxic materia'ls. Some elements, _such as

boron and selenium, irn be deleterious to plants 0r the animals that
feed 0n them. Boron' accumul ates wi th sal ts i n sal i ne soi I s. S i nce

thesesoilsarenonsalinetheyareiudged to be low in boron. No

selenium plant indicators (Astragalus) were found at the site and s0 the
soils are judged to be low in seleniurn (Bamett et a1 ., 1980).

The soils have favorable reactions, as measured by pH. Excessively hfgh
or'low pH nay cause problems in establishing protective vegetation. and
i nf I uence the erodi bi 1 i ty of the surf ace.- The soi'l s are rated go0d to
fair for pH. The substrata of Silas and Brycan coarse variant are rated
fair rrith a pH of 7.9 to 8.0. The s1 ightly hi'gh pH is due to a s1 ight
excess of lime.

Avai l abl e water-hol di ng capaci ty (AIIHC ) i s a measure of the moi sture
availabletoplantsinthesoi'l profile. AIIHC is estimated based on
field texture and percent coarse fragments (Forest Service, 1974) for
most of the soils and by the SCS Soil Interpretations Record for the
Falcon series. Estimations of AIilHC can be checked by a relative
comparison of the values of the saturation percentdg€, because soils
wi th I arger AIIHC have a 1 arger satu rati on percentage (S a'l i ni ty
Laboratory Staff, 1969 ).

The soi I s have good avai I abl e water-hot di ng capaci ty except the Fal con

and -uhe f ill maieriaJ, which are rated fair. These material s are rated
fair Decause their sandy textures cannot hold much avaiiable water.
Thi s probl em can be amel i orated Fy mi xi ng of these material s wi th *uhe

other, finer-textured soil s.

The soi I s of the projeci erea are rated good to fai r for water



Table 4.4

;-iAL,Ai:Cil .lF S0lL REC0I{STRUCTI0H I'IATERIAL FOR AREAS T0 BE CISTUR3ED

'=
)ol I

ieri es
,l'lap .rni t
!;r'itoOl S,ia

0egE'h
Horiton (in.l

Toxicb $;l:l:"-
l'lrter- Soi I Hol di ng
ials Reactlon CaPacitY

,li nd
Erooibllity uSDA- 

Sroup 
- 

Text.
Coarse 0veral I
Frugs. Ratlng

t rosion
F actor

tK)Srl inl ty

I rircln
:.la r5 e
'rari lnt
r jrlJ I

l.::'oonc
'l:ans

- - 
q--

. - l'g , r(tJf ,

sJl I

4i;

-
: ri c:nc

jiias
:tiir

-frg
.,!'ai

good good
good good
good good
good fair

good good
good. good
good 'good
good good
good good

good good
goo<i good

good good
good good
good good
good good
good fair
good fai r

good
good
good
good

good
good

good
good-fai r
good-fai r

fai r
fai r

good
good

good
fai r
fai r
fai r
fai r
good

good
good
go0o
good

good good
fair good
irir good
frir good

Eood good
good frir

good good
good good
good good
good good
good good

fai r good
falr good

good good

lood good

Jood good

looo gooti
good good

;ood fai r

Sood good

3ood fri r
good fai r
good fair

good
good
goorl
gootl

fal r
fai r

G000
FAIR
FAIR
FATR

FAIR
FAIR

good G000
good G000-FAIR
good 6000-FAIR
good FAIR
good FAIR

fair FAIR
fair FAIR

good GC00
good FAIR
good FAIR
good FAIR
good FAIR
good FAiR

fair FAIR,
fai r FAIR
fai r FAIR
f al f FArll

dti 7

i?

t-L

AiI
i;/
Ai ib
A:eb
I lcao
CZc rc

good
good
good
good

good
good

good
good
good
good
good

good
goo0

good
good
good
good
good
good

gootl
good
good
gootl

good
good
good
good

good
good

good
good
good
good
good

fai r
fri r
good
good
good
good
good
good

good
good
good
good

lr rJ- I good
8-a4 good

e{-r8 good
38-ri0+ good

\l-'12 gOOd

ee-4o good

u- 7 good
7-id good

io-29 good
Z9-1? gootl
4Z-ti4' gootl

u- I good
i - i.4 good

'J-io good
l,o-Z4 Eood
Z+-Js good
ii-45 good
,15-55 good
55 -tiI' good

good good
good good

ii-
Ara
ii:
JZ

{i

it
3Zir
22 )+

i;c r

0-iu
irJ- i9
i9-45
il5-dU*

good
good
good
Eood

good
good'
good
good

good
good
good
good

r'ip ,nit: !r ,t,ti:ll :ne

t: ae at scJs ti tn i n r-exE,

l.,c-.. i.rr.oi+oi 11ncr Jc;irrrence in area to te disturoeo; avaiuation based cn iCS Soil

.iierlret,ation lecarc ano f iel d abservat'ions'

t

soil is a maior comoonent.

Eeciion 5.2'



Tabl e 4.5

DEPTHS OF SU ITABLE TOP SO I L I4ATE R,I AL

FOR AREAS TO BE DISTURBED
(by map unit)

aP
Un'i t
Symbol Components

ecorilnende eP

Percent of Depth
I'tap Unit (in.)

of Suitable
( restricti ve

l'lateri al
feature )Rati ng

Brycan coarse
vari ant

Brycan r5

U-
8-00+

0-60+

good
fai r

good-fai r

0 in.
(wi nd erodi bi 1i ty, alkal f ne PH)

60 in.
( al kal i ne pH i n substratum)

other soi I s 10 vari abl e vari abl e

(large stones)

to bedrock

FaOE Falbon 80 0-L4 fai r 10 I n. or to rock
(1arge stones, wind
erodibi 1 i ty, droughty )

(large stones, wind
erodibi I i ty, droughtY )

('large stones, cl ayeY )

Rock 0utcrop

nod. deep FaJ con
'.

Kunz

10

0-10

0- r0

0

0-30

0- 50

no soil

fai r

fai r

roy00n atr ll.

vari abl e
(large stones)

to bedrocltother soil

AS

CC soi l

I5

40

vari abl e

V- Ig
I6-61+

900
fai r

n.
(water erodibi 1 i ty, excess
liine, clayey)

60 in.
(water erodi bi I i ty )

0-7
7 -?9

29-64+

good
good-fai r

fai r

rag

Fal con

Kunz

Pachic Argi boroi 1 ,

0-r4 fai r

otl i n.
(1arge stones, clayey)

I0 in. or to rock
( 1 arge stones, wi nd
erodibi1 ity, droughtY )

60 in,
i'i arge stones, cl ayeY )

oC 'i n.

i5

I5

i0

0-60+

0-60+

f ai r
,

f ai r



erodibility (TabIe 4.4). tJater erodibil!ty is indicar-ed Dy
(Table 4,61, which is exp'l ained more fu11y in Seciion 4.?. lni.t,[i'l8i

o

sampled soiIs are calculalgq using the Iaboratory_ oata in
(l{iichmeier and Smith, 1978}. K values for the Fa]con series
the SCS Soil Interpretations Record.

Tabl e 4.3
are from

The subsoil of Silas and subsoi'l and substratum oi the CC soil are rated
fairforwatererodib'i1ity. Thehigher rdreF erociioili-"y is due to
their high content of silt and very fine sand. Their surface horizons
are less-erodible because the large amount of organic rnatter binds the
parti cl es together. l,{ater erodi bi'l i ty of 'uhese soi I s i s not expected to
beaproblembecausetheirsubsoils wi'l I not be iisturbed, and the
terrain at the proposed railroad loadout is nearly 'level . The subsoi'l
and substratum bf irag are not erodible because their high content of
coarse fragments acts as a mulch (Hischmeier and Smith, 1978, P. I0).

The soils of the site are rated good to fair for nind erodibility. I{ind
erodibility is rated from the wind erodibility group ("{EG; see Section
4.2). The sandy Joams of the Falcon soil and the subsoil and substratum
of the Brycan coarse variant are rated fair.

Soil textures at the site are rated good to fair, Texiltre influences
avai I abl e water-hgl di ng capaci ty, erodibil ity by wind or water, soil
structure, consistencer water intake rate, runoff, fertil ity'
workabi I i ty, traffi cabi 1 i ty, and potenti al s1 i ppage hazard. The Trag
below 10 inches is rated fair because the horizons are clay loams. This
will be amel iorated during strippi ng by mixing of these horizons with
the I ess cl ayey surface of Trag and wi th the sandy 'l oam of the FaJ con
soil which ii included in the irE map unit. The Silas below 55 inches
i s rated f ai r; the substratum wi'l I not be af fected, however '

The Brycan variant, CC, and Silas soils are ratee gocd fcr coarse
fragments; the Falcon and Trag are fair, Coarse fraEiments influence the
ease of excavation, stockpi'l ing, respreading, and suitabii'i ty for the
final land use. A certain amount of coarse fragments can be tolerated
depending upon the size and the intended use of tne reclaimed area.
Evituations'of coarse fragments are based on profile descriptions for
the sampled soi'l s and 0n the SCS Soil In-uerpre-Lations Record for the
Falcon series. Coarse fragments are a restrictive feature for the Trag
and Falcon series and minor incluoeo soiis on tne hillsiopes' [n s0me

areas these soi I s have l arge stones and boul ders. Al *-hough coarse
fragments of the soi 1s on the hi 1 

'l sl opes reduce thei r workaDi'l i ty, they
nilI be advantageous for minimizing ercs'ion 0n topscil stockpiles and
redressed soil on steeP sloPes.

The fi 1 I materi aJ I eft from the
shown in Table 4.4) is good to
wi+,,h the exception of the top 2

horizons are too ciroughty, but
in sorne finer-textureci topsoii.

previous nining (profiles r and 5, not
f ai r f cr soil reconstruc--ion ma*"erial
hor:rons cf ;"ttili 3. These fill

the lroDl eii ccul : De rtc-ui i: eo ly mi xi ng
Tne ;ajr raiin: for scrne cther fills

(fill horizons Z to 5 in profile 5j is cue i,0 rodera:,e'r';nd or water
erodibility which is partly ciue to :he Drtserti:s of -'h€ 

=snixed soil.
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The overal 1 rati ngs of the soi I s are good to fai r. There wi 'l 1 be .p:l enty
of soil reconstruii,ion material , Overa'l 'l , &11 the soils are rated good

to fai r to a depth of 60 or more i nches, except for the sha'l low Fal con

series. Except for the Fa'lcon, the soils can be stripped to the depth
required for an adequate volume of reclamation material.

4.2 SOIL ERODIBILITY

Soil erodibility is an important consideration 'in the se'lection of
suitable soil ieconstruction material and in reclamation planning'
Erodi bi'l i ty can af f ect the success of recl amatf on and the amount of
sedirnent gbnerated by disturbance. The water erodibilitt.factor (K) and

wi nd erocibi I i ty groirp (trlEG) were cal cul ated (Tabl e 4.6 ) to eval uate
soi I reconstrucii on miteri al (Secti on 4.1 .3 ) and for use i n recl amati on

pl anni ng.

The water erodi bi 1 i ty of soi'l s (f f actor) t s calcul ated usi ng the
parameters of: percehtages ,of si 1 t, yqry fil* sand ' , coarser sands,
brganic matter 'and coarie fragmentg; soil PIgIil e peryeaf i-l i ty; . and typq
of 

-soil structure (lli schmei er 
-and 

Smi th, 1978 ). Particl e sizes and

organic matter were measured in the laboratoryt- - .Coarse _ fragments,
pefrneability and structure were estimated in the field. The_'l arger the
k factor, the greater i s the su scepti bi 1 i ty of the soi I to water
erosion. Otnei factors that must be consfdered in assessing water
erosion on the site are rainfall fntensity, slope steepness, length and

shape, vegetative and p'lant litter cover, and erosion control practices.

The wind erodibility group (lilEG) 'i s estimated using SCS criteria based

upon texture, presence of 1 ime and coarse fragments (Forest Service,
lbTg ). yletness Has not consi dered here, though i t i s by the SCS I
because soils wi'l 'l dry out if they are stockpiled. The smal1 er the llEG

number, the greater i s the wi nd erodi bi'l i ty. 0ther factors i mportant. i n

assessing winC erosion at the site are the roughness o_f- the soil, wind
vel oci ti is, dryness of the soi I su rf ace, shel teri ng ef f ects of wood'l ands

and topogriphii rises, and vegetative and plant litter cover (Barrett et
aJ., 1980).

4.3 SOIL hANDLING

I n 'Ji nter Quarters Canyon, dfly areas that wi l1 be covered wi th
artificial ii11 or will be compacted should be stripped of enough
topsoil to provide an adequate volume for reclamati0n. Because of the
lohg term oi soil stockpi-1 ing, it is not worthwhile to -separately
stoikpile ihe organic-rich surface (n horiz0ns) and the underly'i n_g_ soil
horizirns. 3ne siockpi 1e can comoi ne al I horizons of al I *uhe hi I I sl ope

soils (map units TrE and FaDE). If stockpiling of soi'l s in the canyon

bottom (mip uniis BrCO, SiAB) is necessary, they should be _stockpiled
separately from the stony hills1ope soils. The hillside soils have a

low wateferodioility (K=factor, Table 4,6) which makes them ideal for



Tabl e 4.6

SOIL EROD IBILITY

Soil Series
(M ap Un i t Symbol s )a

USLE 'dateF
Erodibil ity
Factor (K)

t''lind
Erodi bi 1 i ty
Group (rilEG)

Depth
(in.)

Brycan coarse
vari ant
(BrcD )

CC soi 1

(S iAB )

f

Croydon-
(CrE, RGF)

Fal con
(F aDE )

Si'l as
(s iAB )

Trag
(TrE )

0-8
8-60+

0-16
I6-4e
42-64t

0-?,?
2?-+8

0-7
7-14

0-45
45-6I+

0- 10
1 0-45
45-60+

0.25
0.20-0. e9

t

0.I5-0.40
0. 30-0.39

0.38

0.24
0.32

0. l0
0. 10

0 . 3e-0.46
0.3e-0.42

0. 16
0.16-0.19

0.19

5
3

6
5

5

5
6

3

3

5
4L

5

6
6

t4ap uni ts in which

co rrecti on

the soil is a maior component.

f or coarse f ragments (tti schmei er and Smi th, 19 78, p. 10 ) .

Soil Interpretations Record.

b Incl udes

c From SCS
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redressing steep slopes, In contrast, the soils of the canyon bott0m
are
0n
The
be

\

nore erodible. The soils of the canyon bottom should be redressed
gentle slopes comparable to the ones on whf ch they natural'ly occur..
topsoil stockpiles shou'l d be stabilized

surrounded by a low ridge to prevent loss
by mulch and vegetation, and
of eroded topsoil.
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5.O LAFID USE

5.I CAPABILITY AllD CURREI,IT USt 0F LAI'ID

Current uses of the I and are shown 0n a
scale of l:6,000 (I" = 500'). Current
series, along with their capabil ity
i rri gated use, potenti al -naillral forage
species are presented in Table 5,1.

map (Figure 4) of the area at a
I and uses for each of the soi l
classes for non-i rrigated and
production, and important tree

5.1.1 Grazing

Grazing within the project area
unimproved range. The soil s wi th
production of natural forage are the
5.1 ).

occurs on irrigated pasture and
the hi ghest potenti al for the

Croydon and Silas soils (Table

I rri gated pasture ' 
on S i I as, CC , and B rycan coarse

at the mouth of blinter Quarters Canyon. The
unimproved and is harvested by grazing. The area
blocking the flow in a ditch that runs parallel to
trli nter Quarters C anyon. The area i s occasi onal 1y
coyrs with calves are run 0n an area of about 160
0ctober or November (Jensen, 1981).

vari ant soil s occurs
hay is natural and

i s f 'l ood i rri gated by
the access road in

harrowed. About 100
acres from May to

The land in the permit area west of Section 5, T. 13 S., R, 7 E. and the
hilly area in the Nl{ quarter of Section 5 is used for sheep and cattle
grazi ng, wil dl i f e habi tat, and watershed. The predomi nant soi'l s are the
Trag and Croydon soils. The area west of Section 5 is grazed from .June
through October (Allred, I98I). The area in Section 5 is grazed from
Hay through 0ctober or November (Jensen, 1981 ).

5.I.2 The Potential for Cultivation and Prime Farmland Determination

Land-capability classes of the soils for flor*irrigated managenent, and
for irrigated management when applicable, are presented in Table 5.I.
They show that the only soil that is at all suited for cultivation
within the area to be disturbed is the Brycan coarse vartant, 5 to 25
percent slopes. However, it occurs in areas too small to be cultivated
and the uppermos t s1 opes are too steep. Al 'l the other so i I s i n the
area to'oe disturbed are generaliy suitable only for grazing, wildliie
habi tat, and watershed.

A negati ve prirne f arnrl and dei,ermi na'"i on has been made by l4r. T. A .

Hutch'i ngs, ihe State Soil Scientist for the Soil Conservation Service in
Utah (Attachment D). hle concur with this finding. The faciors limiting
f arnri ng are sieep sl opes and stony soi 1 s 0n the hi 1l si des i n l,li nter
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TaoIe 5,i

PL.qi.IT PR,ODUCTION IAPABIL ::Y
AnO C,iRREi'iT uSi UF SCI:S

nit
sii

>oi 1

ieri es
.:+ap J

;.".'iDol

Si ope
Pnase

Capauility Ctas#
rion-i rri gated I rri Eited Current Land Use

Pctenti al ltaturrii
iorage Prcouction
tlbs. dry ut'lac.l
f lvoraol e/ norrnal I
rrnf avoraDl e years

inportant
Tree Species

orJcan j-lri sloPe
cJa!'se
vtri dnt
r3r..ltt I

.l[ soi I al I
iS iAS I

,lrcyoon a I I
rr rE, RbF I

: t'i;:n rl l
,F aut. r

! i'las rl I
rSiiSt

;ra! rrJ+t 5loP9
r l,aJ

6Ed 4Ed

s
7t{'

range, access road,
irrigated paStlrre,
rildlife habitat,
ratershed

irrlgated pasture,
range, rildl ife
habitat, Hatershed,
access rord

rooded range,
rllolife habitat,
ratershed

range, rlldl i fe
haDi tat, 'ratershed

irrigatetl pasturer
range, rildl ife
haDitatr watersfied,
access road

ranger rildl ife
habi tatr ratershed.
access roJrd

t i50U/tuuui tuu te

ltA

5 JUui jd5u/2uu0

t{A 
.

4rj0U/.rd0tj /:t)0u

audu/iouu / lzuc

n0ne

aspen

nonef

none

none

rU

e ;t/

7if

dr{

iEf

a
a'r{'

rr+ a nct appiicaoie
)ii r flo oat3 avai I aoie

d'.tao ,lnirs tn rhich tne soil is a r.rajor cc;ioonent.
b: 

'lsies 
. -.nrcugn + are suitaole for cuit:va-,,lon with class I having the 'least

itmi[lttens ilr:uliivation ino i r'.ne inos:. ?jasses i :nrougn 3 are unsu'ilrb]e for

"i.i"ii,t.n-.itn 
increasing severity or'lrnitr'-:ons. Limitetions prirnari'iy;ruseo:y

r€tjt€i3 :r =r.OSr';n ffC..Cri arg Cengted Cy r lf -:, reSDeC'-ivei;r.
c:a'-e lr? .r:m ilS ioil interpretltlcn Rec:'cs.
lSrme ls i:r iryctn;+ries.
l-rca i-. 3?r =-r'rctn series'
' I ni:r':t.::i i:l : : ii:i iPeC j ;'iC f nC :i :ier: t':n SiS SOI i lrtailreia-.': On i:::rcS'



Quarters Canyon, and cold soi'l temperatures in the bottomlands of }lf nter
Quarters Canyon.

5.1.3 Forestry

The north-, 0ist-, and southeast-facing hillslopes in
C anyon and on the adj acent ri dges are vroodl ands . The
being utilized for wood products (Allred, 1981). No
di stu rbed.

l{i nter
woodl and

woodl and

Quarters
is not

will be

5. I .4 Transportati on Routes

The unimproved dirt access road in Hinter Quarters Canyon is not an
important route. It is used only for access t0 the rangelands within
I,{inter Quarters Canyon. A 'locked gate presently restricts access on the
road.

5.1.5 Recreation

Recreation in t'linter Quarters Canyon is limited by the restriction of
accsss to the area by the private landowner. Recreational users of the
area must walk or ride horses to get flnto the area. Activities include
hunting for deer and elk, and trout fishing (A'llred, 198I).

5.? HISTORIC LA}ID USE

tr,linter Quarters Canyon was the site of 5 underground coal mines which
operated over the peri od f rom 1878 to the Ig30 ' s. l,lh i 'l e the lrli nter
Quarters I'lines were active, a mining community existed in the canyon to
the east of the proposed surface facilities area. Relic buildings and
foundations still exist along the access road in the canyon in Sectfon 6

and the eastern part of Section l.

5 .3 LOCAL LAHD USE CLASSIFICATIO}I

The entire project area lies within Carbon County's newly created CE-e,
Cri tical tnvi ronnental Zone. These CE,-e I anos cover certai n itlounta'i n
riparian and other lands of elvironmental concern in the county.
However, these I ands are of l ess ?ri ti ca'l concern than the CE- I I anis
and consequently do al 1 ow for certai n I evel s of mi n i ng. Mai or
uncierground inines, when approved by t,he ccunty commission and in
accordance with the app'l icable provisions of Chapter 5-4 of the
Devel opment Code of Carbon County, Utah, are al 'i owed wi th'in +,hi s CE-2
zone.
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ABBREVIATIONS FOR

SOIL DESCRIPTIONS

National Soils Handbook Part II'107.t(a)(g)iii i(Soi I Conservati on Service :

igeO; and 1951, p. 139-140)

. I4OTTLING

Abundance: Size:?affiit surrace). .........r ?te (.9-ry)......:. ......1
ioiirnin-izozoz-ot iu'itace). ..... ......c mdium (5-15 rqtt). .. . . ' . . '.2ffii('ioi-;i iuriice)-..............m coarse ('1s nm)...- """'3

Contrast (Variations of hue and chroma of matrix and mott'les):
Tilln tosely rgJatgd),..... r r r,, I f ...r r r.... r. o... '.. ' f ....f
disttnit (l-a hues and severa'l units in chroma and value)....d
frOnrinent'(Sevefal units in hue, value' and Chroma)...'r'r"'p

blaCk. | | o r e.... t r. r. ' t. r " 'bl '
blug.... l r r. r.. r... r.. r. '.bJug
brOwn. r.. ...' f . r.' r. r. t t l.brn.
brownish gray.. . brn. gF. , etc'
calcargous.... r. r r.. '....ca]c.

Mod i fi er:
EY---Eout dery
BYV Very bou'l derY
BYX ExtremelY boulderY
CB Cobbly
CBA Angul ar cobbl Y
CBV Very cobbly
Cl'l Channery
CNV Very channery
CR Cherty

C05 Coarse sand
S Sand
FS Fine sand

C0L0R ( tow, 1977 )

dark.. r. f. r. r.... ). r..dk'
gfay. . . . . . . r . . r . . . r . . . gf'
gfegn....... '.. r. r. r.gfn'
pink..... r. r... r. r r r.Pink

TEXTURE

CRC Coarse chertY
CRV Very cherty
FL F] aggy
FLV Very flaggy
GR Gravel ly
GRC Coarse gravel lY
GRF Fi ne gravel Iy
GRV Very gravel'lY
MK Mucky

sI 5il r
SCL Sandy clay loam
CL Cl ay I oam
SICL Clay loam
SC Sandy claY
SiC Si I ty c1 ay
C Ciay
CE Ccporgeneous earth
CEM Cemented
DE liatomaceous earth
FB Fibric material
FRAG Fragmencal material
G '3raveJ
hv .i eavy '

fed. . . t l. r . I I . . . | . . . . . ' fed
variegated. . . . . r . . . .varig.
whitg. o r ?. r .. ' ..... ....ltlh.
ygl10W... I r . I r.. f .. r..Ygl'

Text_ure or te.rms usFd I ieu of t-ellyrei.-
ffiFse sand SIL Si'l t loam

PT Peaty
SH Shal y
SHV Very shaly
SR Stratified
ST Stony
STV Very stony
STX Extremely stonY
SY S'iaty
SYV Very slaty

GYP G,vps i f erous materi al
HM xemic material
iCE ice or frozen soi l
I l{D indurated
IlARL i.1arl
i'lPT l4ucky-peat
iIUCK i1,.ick
PEAT ?eat
SG Sand and Gravel
SP Sapric naterial
U''/,t3 i;'nweathered bedrock
'/AR '/ariabl e

hts neathered bedroci<
C:llD '']inders
l: CL i-rght clay loam, etc.

'JFS Very
'-C0S Loamy
L S Loamy
:FS Loamy
'-V FS Loamy
C0SL Coarse

fine sand
coarse sanc
sand
fine sand
very fjne sancj
sandy I oan

SL Sandy Joam
:SL Fine sanCy loam
'/FSL Very iine sandY loam
L Loant
I t Light



Grade:
fficturgJgss.........o
Weak. r.. t t.. 1.. . t. t ' . t I
modgrate. .. r.. r.. .. ...?

STRUCTURE

Form or T
pTety* . . . . . r r . , . . . . FJ
prismatic.. r r.. ... .. . .FF
COlumnaF... ' r..,.. '..CPr
blockyr.... r.. r...... .bk
angular blockY. . ., . . .abk

fo1 lows):
Th'ickness
of. ol ates

subangular blocky. . .,sbk
gfanulaf .. r..... o.....$lt
Cfumb. . r r . t . .. o. ..... .Cl^
singie grajfl... r. r,...s9
maSSiVg........l. r t r...lll

Di ameter
of blocks

D i aneter

Str0ng,. ... r r r.. r.. .3

Si ze (differs with kind of structure as
Diameter of

Size class
vf very fi ne

or very thin*
f fine or thin
m medi um

sl i ghtly sti cky. . SS

StiCky. . . . . r . . . . . r . . . . S
very sticky.. .. r .....vs
nonplastic. ., r, . r . . . .po
sl ightly plastic., .,.pS
plaStiC' '. r.. r...,....P
very plastic. . r....,.vp

<1 mm

L-? mn
2-5 rm

5-10 mm

> L0 ffitl

CONS I STENC E

Moist soil :

loosg. *. r.. .. r f..... I
vgry friablB.,, i,. r '.vfr
friabl€' .... r. I r r r..'.fF
f i rm.. . . . . . . . . . . | . t . . . f i
vgry firm. r.. ', r r....vfi
extremeJy l,t*.. 

. r.. .efi

Cemen tat i on :

-

wgakly cgmented., . .. . .cw
strong'ly cemented. . . . .cs
induratgd.. r,. . ... r. . .c'i

REACT I ON

Effervescence wi th .HCl :

n0ne.... r t r t. r.. r r....90
Sl ight. . . . r . r . | . . . ' . . . . t
StfOng.. r. r... r e. r....€S
violent. e r r.,... r r r...€v

Drv soil:
loosg.. r'. I r r r f ].... t..J
SOft.. r ... r r .. . . r.. r. t . S
slight'ly hardr. r..,...sh
hard..... r.... r r. r.....h
Vefy hafdr. 1.. o..... ..Vh
extremely hard.. r.. '.:gh

ranul es

<1 mm

1-? mm

2-5 mm

of Dri sms

<5 nrn

5-10 rffn

10-20 mm

20-50 mn
>50 mm

<10

10-20
20- 50

50 - !.00
> 100

mm

TITTI

[m
mm

c coarseorthick* 5-10mn
vc very coarse >10 rm

or verv thlck*

Il,let soi'l :

- nons]tcl(y.,, r r.. r....so

BCUiIDARY

Toooqraphy:
iffiffiffiat'ly a plane)... r... r.. .r.....,s
wavy (pocke-'s , wi dth
i rregu l ar ( pocke;s , cieoth
lroken (discontinuous)..,... .. r......b
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ROOTS

Very
Abundance of roots b number and size

ne edi um Coarse
Code Class lmm -Z mm ?-5 mm

me:3r
<1

itol0

5-10 mm

verage num square

100 t
1

0
5

I
?
3

very fi ne
fine (1-2
medium (2
coarse tt

Few
Common
Man

<10
10 to 100

00

Size:

er per
<10

10 to
> 100 10

(.1 mm in diameter)... . . . .vf
mn in diamgtgr)........,...f

-5 rrn in diamgtgr)... +....,.Iil
5 mnr in diamgtgr).. ,..,....c0

PORES

Abundance of ores b number and size
ery fi ne ne oa r5e

Code Cl ass 0. 1-0.5 rm
verage

<?5
?5 to e00

0. 5-2 rm
number per square

<10
10 to 50

>50

Med i um

?-5 mn
meter

<1
1to5

5-10 rm

I
?
3

Few
Cormon

<1
1 to 2.5

Man

Contj nuity:
diEconffiuous. ... ..... . r r. I rr.r....dis
COnStfUCtgd. r. . r. r. .. r r .. r.. '. r...COllS
COntinUOUSr'.... l'.... r...r. r. rr..COnt

VeSiCUlaf. '.. '. e.. I r e... r... r........V
irregular or interstitial ... r r...... .'i
tubulilf ., I r... r r. r.... r r.. r r. r t. r. r..t

, -...ran
,....ob'l

5 2.5

ffithin45oofvertical).....l.f.r........Ver
horizcntal (within 45' 0f horizontal )... hor
randonr (neither vertical nor horizontal ). . . . ..
obl ique (near 45o to vertical or horizonta'l )..

Freque.Jrcv (f" of peo faces qn!/or pores
contain'ing cl ay f i lms:

very few (*52)..... r r...............Vl
fgtv (5-25%)......,. , r.,..... r........1
ccmmon (25-50:3).,. .,..,.....r., .....,?
nlany (50-90?6)r... r. r,. r. r. r.r.e.,....3
c0ntinuous (t90i'6),. ., e ..,... r........4

CLAY FILMS

Thickness:

-

tn] n r . . . . | . . t . r . . . . . t + . . . I t | . . I I . . . . . ll

modgrately thick,..., r r.,., r...,....lTlk
thiCk..... r . . . . . t t t o.. r r r. .. t . . t... t . k

itlorphoi oqy:
ffi occur on faces of peds...
clay films line tubular or interstitial pores......;. ....'.po
,oriented clay occurs as bridges holding mineral grains togerher..... .....br
col ioid stains mineiel grains. .. ......c0

0ri entati on:
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ATTACHI'ITNT B

Descriptions of Sampled Soil Profiles
of CC Soi'l , Silas Series, Fill
0verlying CC Soi'l , Trag Series,
Fil'l , and Brycan Coarse Variant
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ATTACHHENT C

SCS 0fficia'l Soil Series Descriptions
of Croydon, Falcon and Kunz Series

t1
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trr llt toci:o 60rr i rlitbrlt .3ld (Ei 5.1)i ehrr [Vt loa.tt. (l l. ll ilebrr .ll3l)

.!tt3-a o I i!€t6, llths otlr bron (2.!t ,/t) .tt3t stt tcr. prt. olln (!r. 6/!) dqi rbdegsr-

-dtur rlb.qulrr bioeS *anctdii | !.st b.sdr !irr; r3tcrt id llr.tlc; trr vr:7 thr' lI!. 6d rdlu!
rooG.; cm tfur poBr; cm! tbh &d lmt rod.l.trlt lhicl clry ltl!' m ftc|| ol P.d.i -rlrlt
gocrrir of |,li horiio fia ratr|t h|E:olt; rii3htty retd (9r 6.2); cl.tr tDoch Douldrtt. (3 3o l0
t[.L.r 3hi€l)

!228-2! co lO bctI, llrhs cuy. D"oE (2.tr 5/l) rllst alrt lo.r, grh ollvr (51 6/l) drJ; rirrrtr
coasr ruDaltrrllr bioet rrnreturr tbrt p.rt. !o Da.srtt lir rul.l|ul.r- blocltr !.ry h.ttl' llrrr
rglclt ad lhrcic i ter v.rt tilr od lhr aooct i c o! ll* ponr; csGtluortr shit eht tihr os ftc.t
ot rir; rtirlsty icif (rf '6.2): clrlr rloo3b bouodrat. (5 to !l llclu shlcl)

C-aO Bo aE i!ct.., Uthr ollvr bron (2.5t 5/a) i.rrt rltt lor' p.t. glirr (!t-6l!) dst; s..t rdiu!
rtrirqrlrr bloetry rri.uerrsri h.rd, trt.bl., .Utbclt rttctt rd Dh.slci Le ll!. roosri .lltbllt reld
'(08 C:2)i .bsuDs rDoth louadrat. (O so 2: i!eb.. tlick)

l-4! b.baa, rtrth.std .|!d.lo!. !.d!ock.

tt9r lpc.tiorr lbst.o CoutGt, ttt.h; |bour 8.5 rllcr tr.cr rtrd a .ila. noslh ol csoydor, Ucrhi 1,4t5 lccg
6i5Efm' tr.t ...8 ot lh3 !|, coa.s of .rc. !t' 1.5t., L5l.

l|!|l i! ol.rre!|slrrlclt t. tllle rtitrdor fu tl rc l, bch.. 3bicl. D. ccbio.d 3hlcts.t. of tl.
If.-ffii|tffT'if,ie,p-rreagr trr tt ro 53 ioch.r. Solt s...h.!td .t!d.cot. oecur. rq d.93h. of -45 looit tb.! 5O fuchI. tr rm ralurl roll togerrturr .t a,rtth ol 20 ilch.r rro3rr lror 39' 3o 4Z'f. lta
!.a 111rrr roil ctgrrrcurr rllj3r tn 56' to 59'f. tl. .oib .ta uar.llt loltc brt rs. dst loR 30 30
6t coorrcs3ftt drtr auaill lrtr auEar. Nosh lrrilao3r conrlrt ol souldad labblrr .r!d cobbla.r 6d ar!3r
lso O ro 20 p.re..3 :.! 3b. Al boliroo' 0 3o 30 Pasc.EE i! 31. l2 hosi:o!. 0 co !0 P.re.aE i[ lh. 123

hor{s6 rd O io 20 p.r..rs in tbr C bori:o.

tt. ll brito h|l'l,.lu. o! ! routb 5 dtt,2 os ! Dir3, ed chror o! 2oa 3 dtt. & ir lo.! os tils
1o... xdio. .sid ro rtlthatt .cidr |!d ir ll 30 19 ilchrr chiel'

nl. a2 bti.6 h.. t!r. of loll os 2.5t, vrlu. ol 5 shsosth I dst, { thrcqli 6 @lr3 .!d cirolr ol 2

Ghsqrtb I dst .!d Eoi.c. tr s.!!.. flG lo.r.or cobblt lo.t lo cobblt t.!dt lo.!. lhir horizoo ir
rlithctt or ndiur reid |8d i. 3 !o ll i!eh.. Ebicl.

Ehc B2r horizm hrr dmiusnt, huc of ?.5T or
aud 4 qr 5 ooist,, . &d :hrs6r of X through 4

Thir horiroo hru ecrh E,o EodcEtrc, fi.nc Eo

conrinuous this aad fes go trlny oodcrrtclf
eci.d, aod' ia 15 co 38 tachea rhick.

5Y ( IOYR i,n prrcr of fooc pcdonr), valuc of 5 rhrough 7 dry
iry and mi,st. It Frn3ec t:ou rilcl slay loau co clay loan.

3orrrf subangu!.r blocky rEnrcturc. Clay iilno trt coailon E,o

rhi;k on feecs of pcdr. The 321 horizgo ie slighcly or acdiurr

Ttrc C hori.zcn bae dsa:,eens hue of !.5T sr 5Y (i0TR in prrtr of rous pcdonr),'r8lue of 5 rhrough 7 dry,
or 5 aoi.rs, e4d ehroue of ? EhEouBh 4 dry atrd troirc. IE rr$ger frcu ri,lg lom go lolnr grav€lly loeo,
elay lors or cilcy elry loru. Ttrir horieoo rrnger froa eocerlcrreour to Eoderst,ely ct!.sareour and :s
aediuu acid rhrough ncut,rsl.

)



Urc rnd Vcgtlrtlosi 1lrmr roilr ar urrd for
ffi vrgtrrtioa fu rrpeo, ntitr
bluc yildryr, pcrvinr, ltdgcl rod rrillonr.

Dirtribution rnd Ertrntt 'ltorthrrn 0Edr. Ttrir

Croydoa Scritr

cdo.rilr s.8lr.t th|t. rra tba &.drq, Ascirbrt. Dsr' c.lu.' !or|rtl.!.' I.t.t' Ilao.tr L.rvirr' Luclt,
i#iiiii5frail, it r,.l.oo, yi!.clr, ibrid., ltor!.t, llt3'-rrsbldr'.oro lilo. h.restll' Philiprburj'
;;;;;: iifiil'spii.n.tj rtor.r, -trhic 

' trosrdrlt' hllttill'' ?oo'1" '!d Yoot' "!1"' All of
lii.i--iflf..i'rz'foriroo.. t.aii. ori. crtftr, tlro!., Lrrill, LF.s.o! r lliehrlron' lionid. ' llo!8.3 'iil-i:ill-i.iiii..ri ihtlit.btrq. r.ri"r, itorrt. trllrvlltr ed soo.l.t roilr hevr lrori:oor ol ..cood.ay
;i.i;;L;b;;; cco-rlrilor,-- rrchrbri roilr- cr rsrootlt .sia' buatl... roilr hrw 20 to 3t P.ae.!t
;J-;;.;;;ii il. rzt horltor. r.z.s, ttcrrlr, txckt, Llllrn.oo, lirrcl.' ltul!' llcvl.ndr. ?er.crrclr
il;;;;IB.-.i, rslpic. tootd.l., md goo.l.t rollr -rr 2o so lo llch.r d..! oYrs b'drock' Ltottn
,lir.-i.i rtfrl irt-i ii- rtrin il rb. lor*- p.rs ot Gh.-t .!a u99rr C -horilotr rld.doiorat bs.. ot
ioii.r--rltil -rir."a. lollr hrv. b. ot tolt os r.dd.s il rll prrsr ol tir l2r losir6. s?qrr.ll.s
;;ii.-i.;;-il ot in or 2.ttl. to.ar roilr brvr al hor:tolt 5 lo l0 iqehtr shicl'

c.or".oh:c s.Eri!!! caotdot! roll. ra. |G rlirriosr o! 5,400 to 8r!OO !t.r. ttr.t occur ot| norsh-freilt
friffiito9ri't.oj. lsol 30 to 60 p.scr6t. 1t... .oll. lcr!.d i! srtldurrl tld loe.l rllsYiun

"..gi.-t.a- 
eii Idrs;.r. nir elirrci ir brirf rsf th. rr.rra. .Edrl F.elPi!3ciol rra3rr lsa 25 3o 3t

i;;i;;. --1t -.1ag 
rsDurl !6p.s.!urr fu !t' ro 4o'1. li. ur rucr troFrrlut. ir 5l' lo 56'!. ' md ch.

trort-fr|. gcrtod rra3I fta 6t 30 tt d.tr.

aIosirs.d Soitrt te.. ar rha tr d.., l.b.ll. xllfotl. bctt srrt' |!l sc.-vl roll.. 8rd.r .oil. h.{.
iffiffi; ih- 2o ircho siiet ud trcL rl iosiro!.. rrDrtl .oil. lt.v. .ut s .oll
iii*.it-i---..t- oii lf.i. Ed ltct e M brlro. rillotl roib lrel I Elllc .?iP.do! md sr. 20 to
6-ilil;;;t;;-i.rto.r. 

- 
rn 1jy rt13 rad tcra1 rolte hrn rosr 3h1a !5 t sc.!t rocl fr.F.!t. h ch.

corsrol retio! Ed bv. b. o! 
'.!tf' 

tf ot 2.t!f.

Itr.hrr. ||a !.sr.dl]lrtl trlt rts.lrd; rlotr lt|solli Dd'rcrlt rlor Q'n'rbllist'
ur36rhrd, rlrtr, vildtifr hrbitrs rnd ridrr Production.
fir, Dog3l5-fit, r[oebcrrtr EouEEri[ b3or.trrltr Eincbrrk,

trrirr ir iarrtrarivt.

Srriu.Ert?blirhrdt llotgra Artt, llorgrn Couary, Urrhr 197+.

lhrioorl Cooprrrtivc Soil Survcy
U. S. A'
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I

Etarbltth.d s.ritr
. 8,.v. i5!

, LITL

F LCOIT :t!3t83

lh. F.lsc! r.rl.a tr . !b3r of thr looy, dxrd lully of Lltblc f,rploborollt. F.lcon tot',!.r cy?ically
u"r a.rt i".yl!h baor|!- v.!t frl$la. trr.ulls t bo8tsont, rBd l18k !rst, Errvalty co.tra r.ldy !o.!.
B.uEE.1 C :-.orl:oor ornr- hrld raLorlc cgsgl@trrc. ag daPlh ol rboq3 1{ bch't '

STDtftf:rg ?adoq: Erlcol| corrSa r|!dy lo!| - gDa! ltlbar
(color3 ars fsr d:T loll unhss othcr:lsc notcd')

Al 0-?.f-Drrl g!rytrb brorn OOi? 6/2) corn. t.Ddt lo.!i v.tt drsk bso|'! (f0tf 2/2) ooirt; : rd.a.a.
ltm grruls alsucqrrs: toltr vast fat$l-i 10 Drter.t !t1v3l; n'u3!rli cl"r ruocth
'Dolto&ry. (5 ro l0 l8ch3. lblcl)

C 7-ft"-Lt8hr grsy (loltB 7/2) grgvelty coss!. r.ndt loei grrytrh brdm (!O!R t/:)_!ol!ai t'..k
arr&r-rurig;rir blocl, riancrurri .rGsr!.lt h*d, v.tt lsl.blc i 20 E sc.o. ftq. 

"'d '"ry!t!. egul.t Er|ltlt 8rrY.li lcuradi .brulr Doch baoodrtt.

I l6-20'-B.rd .$o.lc tcd.rG. .ad co!8h.trt..

tvD. Locstlolr Dqlatar Cq|8Gt, Coloardoi oB !h. .|rG ddl o! Colorrdc. S!r!. EtSh'ly E3r 500 laaE
6EE-6FFcqrthur.! cotlrr of rc. 35r t.l0s.' t.66ll.

8813 1! cbr.ct!slr!1,c.: utr r.Grir.Gloa ttPtcrllt tt Fs. lbra Eo P.rc.!G luc s.ltct lEo[ 50 to lco
;;;Eef-ffitcdlt oceus ldos tiri l ho;&6 Duc t8 .{. D.door rh. A horlros rqrtr oa ch.
i tryrr. Dcprl ro lha ilGblc- coBGrc! sr[3.r tsc lo to 2o bsh.r. lt coscsol t.clloo lt utudly
3rlrifft cocar rody to.r, ed b.! t co i8 pcscrc ctryr 5 rb it5 gercrat tUsr Ei.5O !o.EO D6c.4l
l-a taif ro8r rh' il p.rcrar b.t{ fl.ga ot co*rat rod. t tr4r Psotorcr.6 ol_ sb.-gd lrrclloo 1.
!ad1l!, corata' rnd vrri cortt. Elit ! t|od uldclr h|t . httb F c'!crt' of fhc b"4188 tulhc't
brnreo ra. gi.fst. nlcf lrrSrsir arBta fso! O co !5 D.rc6! &d r!' !d!tt lrtt !h& I t'och'r lB
af-.t.t bqt i&tc lrcE l/E ro-10 ttchcr t! dtuE r3s. 1t rolrr rtd C horlzo!. r83. lso. luehlly
rctd Eo eudlr eiuulr. t. !a.D .rErrsl aotl !!aD.rrtu8. ta 45oF. , rad lha n ro tuaas loll c$P.arlur!
fr ii6f. ..di ralcrr rotl GoD.s.6rr. t.. I|r! ! Bh.s 329t. ad Gh. totlt .sa ooG GoBltru.lly frct.6
i rrG ta. slsG'r. 1t' a hortion t! oorG P'dcot h{ htt| of 2'5t lhrouib 7'5ll' $lur ol 4 or 5 drt'
i-"r 5 ."f*. -A .fr-r of 1 chrowb 3. itr C hortro! noE4lt hrt bu. of 2.51 thEoulh l.lil'.
Subhorl:orr r.dd.s ch.t 7 '5'lll ocerrr 1! !6. 9.d@a.

coc.ttlr scrt ! .!d rh.l! Dttl.ar-!t1..: lt r. rr. tq.-Gor?.sr!r, coliEt.ld, rbclB' .sd n nlt t.al.t.
@coD!huou|h6rteoarof..coEdrryedclrnc|tboorteacet!ui.C1oq.
cofiff.fd rollr rta [.dt|[ io rodclrG.lt iLar tr:arr.d. Ilorr6 .oll. sa. !|.dlt8 ro lod.a.lqlt flic
tcrtur.d, h':|tr ltlDo! aounts of !edl!E'- coarl.' .!d Yaalr Goalt.83uhr t'8d, r8d 'sr 

frozla durhg
rrt ot ibr ntltes. itour tollr esi tirr rhel'!2 trchri to bcdrocl' lrvr E.dlu! Bo lod.rrttly lb.
!.rGusrr &d hset a hlSh bulL crlsl|[ crsboBr!. .qutv.laG ttcludfuS co'at' l!'8!'scr of dolocllr'

Scrtlsq; irlcos rotls |r. o! aod.arlc to tt3.91y rloPf"q uPlud rldS'3 |8d hlllr l'asrslly 'l tbc
ffi.oa iu.ra.tr of tb. bl8b.rr grrr of thr laadrcrp.. sloga 8ssd1.B!3 rrcae froo 3 !o 60 or
roi. p.r.."r. fha rollr toruri t litrrtdt graghcrrd r.tl&rUt lsorn rb. D.t to. 

'5d 
.btl.r .rloa.

rddrtalt badt ov.rltlng lGs.3r of brsd a.ldrlgEa .Ed G68lo.arac' ' Ar lh' ly9' loc'cto! th'
;4..S.-;".f precfpficioq 1j lt 18ch.t vllb p.rk 96todr ol !E.si'l3r!1os b 3h. ttrls8 .od $tE r.

Ttrese are the Kectle and Prlag sotLs. Kettle soils have ochric eplpeCons
roLlE lack bedroc,lc ebov€ depth of 40 inchcs.

Ltatnaeg-.+d ?eg3eab.t1L:v: tJell to sornewhat excesstvely dra,lned; tredlud runoff ; raPld Pertreabtlit'/
above che redrock.

lse and ?eqetarlonl These soils aEe used prlaartly es net!,ve ?asEurelaad' ia Eose localLtles chey

suppor: siiurds !-pondarosa pine of sme inporcaucc for forescry. llatlve "egetaElon:'s PrlJnarliy Ehia

sEands of ponciero3a ptne, Ganblc ork, trounteiu{ahogauy' and scatEcred grass€tl.

Dtsr=i-bu:i:l_,1r.C Exienrt The Black Foresi areas oi east-cenErgl Cclorado. he serles is of Eoderage

e:rEenE,.

Cherry Creek Soll Consewar,Lon Distrl.ct, El Paso and )cuglas Csuniies'

l{ar:oaal Cooperative Soil Surre;r
u. 5' A.

Prlnci.ral
and albic

Series Es:ablished:
CoiorEic, :94o.
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The {unr series consists of deep, weli
so:'s are on mountain slopes and have
ine':es and the oean annual temperature

Established Series
Rev, KI4D/NE
6/80

t

KU}IT SEfrIES

drained soils that fomed in material veamered fron sandstone. Kunz
slopes of I io 40 percent. The average annual precipitation is about 17
is about 45o F.

Iqr:lqii!_qlqlq: Fine-loany, nixed l.lol I ic Eutroboralfs.

Kunz cobbly loao - rangeland. (Colorr arr for dry sofl unless otheffise noted.)

0i--1 inch to decaying leaves.

str.rture parting to strong medium, fine and v€r? flne subatgular blocky; very
fw coarse'and nediun, common flne and very fine tubular pores; nany noderately
vera fine tubular pores; many moderately thiclt clay filns gq {aces of peds and

niloly alkrline pH-7.8); gradual smooth boundary. (10 to 20 inches thick)

A:--0 to 1 ln€hi dsrk broun (10Y1 3/3) ccbbly loar. very dark grayish broun (10YR 3/2) mlsq -veak very fln.
cr&-.lii.F r uctur.l ioft. venr friaoic. sliEncly itlclsf .nd 3llohtlt plastic; !|ny fin and ven/ fina Foots; t.r
;Gdir!. ccnon flni rnd irry ilnr Inttisltliel iorrsi 25 p.nc.nt cobbl.3; olldly alLlln. (pH 7.1); rbruPt slootl
bourdrBr. (1 to { Inches thlck)

Bl-1 to 3 Inch$; dark broun (10Yf 3/3) cobbly lo!., Itr!/ derk gr.ylsh brom. (10YR-3/2) rolst; loderatr
fl sub.noular blocky'structure: silctrtlv tri|d. trieOle. stlghtly itickt .nd sllghtly plactlc; mny flnc .nd
ycy? flm ioots; fu icdlul rnd ilire,-ena cooon vrry flm giular porcs i 25 p.tr.nt cobbht; llldly elkrlln $r
7.5); ebrupt smoti boun.lar:/. (0 to 3 i nches thick)

B21t--3 to 17 inches; brown (7.5YR 5/4) clay loan, dark brown (7.5YR 4/4) moist; moderate mediun prismatic
hard, .firsr, sticky and plastic;
thick clay filtus on faces and

ln pores; 5 percent cobbles;

a2?c--L7 to 25 inche5; yrllovish bmnn (10YR 5/4) 3eDry cley lorn, d.rk yellotlsh broryn-(loYR 1/4) noist;
nooerite coarsc piisoatlc itiucturc prrtlng io strong coarsi sublngular blocky; vcry-hard' firr' stlcly .,!d . .
Dl|st{c: fcr coerse. flnr and vcry flnc rmts: fcn D.dll' t|d fln.. and comon YCly tlna PoF.sl co@on aoOarlt.l}
Ltri:r ciry flh3 on'f.c.3 o? peds- end in porci; 5 p.E.nt coDlcai .lldly alkallne (pH 7.5)i grsdull slooth
bord.ry. (7 to 19 itch.3 thlct)

323t--25 !o 37 lnch€3i brown (10Yf, 5/3) sandy clay loar. dark Drovn.(loYR 4/3). olst; noderate coarse
orisretic stn ctur. oarttni to-rlrinq ioiiii iuu#gut ai ltochr: vcry hrrd; flr.' tttcty rnd pl.stlc; feu flm anc

very flnr rootr; cooion fldr md vcry fin.. tubul.r por.t; ..rtr-?oder.t.ly-thlcl clay fllm.on t.cct ot ?.cl^.no.
ln jor.cs; 5 pcrirng cobbl.r rnd 5 pckcnt p.!bl.3i rlldly .llrllne (pH 7,6)l grrduil srcoth bosndcl?. (ll lo z{
iDc.xs thlcl()

831--37 to 47 Inches; broyn (7.5Yt 5/4) ran y clay loar. 3trong brorrn (7.5YR 4/6) ltoist; roderate .coars€ .

suBr.lcular blocky struc',,u;e i v.ry'h.r6, fir;, stiiky a-nd plaitfc; fev fine aod vcry flne t99!:; f9., n€diun and

ii;r,-comon verl fiac tubuiar p-orcs; fey thin clalfllns on facss of peds and ln gores; Eildly allGlin. (Ptl

7.5)i ctflr rmo-th boundrry. (0 to 10 lnch.r thl€k)

832--|7 to 50 incher; yellolsh brornr (10YR s/lt) 3.n.ty-shy lo.r, dark ylllorlsh brorn (10YR 4/4) mist;
norifiir Eeit rn i"tinguiii 'uioctV structur.e i herd, firn, sifqy^and piastic; fe| fine roots; feu corrs. .nd
reairs, cocnon fine aiC very fina tubular poFes; ntutrrl (pF 7.2).

tJashington County, Utsn; abou',, one rile eas-' of Thorley Point in l{E k of section I' T.39S.,

la-:r rn C!!rEc.-gr.ls.;ics:. The corbl|r.d thlcknes3 of th€ A!, 81, 82t rnd 83 horilons rang.s frot! 37 to 50 lnches

or rcre. rne sotun rr rarnty noniitciieous, but tnc 83 rnd'C hirlzons wh!r! observed range fron noncalcareous to
locrcr:ety iatiireous. The iern rnnuai soii '"emp.r.turr_.! r.bpth of 20 inche3.range3,fro. 44" to 47' F. The

ucr.r s,r11ir soll t.lDeratur. ringiJ frc,r 59' io 62c F. Th::oit3 are u3urlly noist-durlng the Pcrlod th..soll
telc.rrture is above 4l. F. Thet ar! €ry tor 50 to 75 days dring thc 120 d.ys follorlng th. $nter solsl'lce.

The l: norlron has hu€ of IOYR, 7.5Yi :r SYR, value of 3 throogn 5 dry, 2 or 3_!oist' chrona of 2 or 3 dry. and I
iii-;" I *ilt. --:r'ranset frin iouo:y 'ioan':o fl;e sandy'loi.nd haa 0 to 25 iercent rock fragnents' This
hor.i:i:r is 0eusral or olldly alkallne,

The 32-- horizon has hue of 10YR 7.5Yf, Jr 5rfR, vaiue of 4 ffirough 6 dry,3 through 5 inoist, chroma of 3 through

o

o dra ric ilois-e. it has ?0 to 35 perce:'lt
pr:i:e:ic and fine io coarse subangular
nei::'ii or fii'ldly ai kal i ne.

clay. Struc',ure ranges from moderate to iircng, medigP.anl coarse
llioity. Rock fragrents range fron 0 to l5 percent. This horizon is

c-5



Seri es
I

2

These are the Hogg, !.laitland and Wankon series' Hogg soils have a clay

mediun to strongry acrd, wanioi-ioirs have free carbonates at a depth of
B2t horiron. I'laitland
18 to 40 inches.

@:Kunt_soilsareonmountainslopes.at.e.|evationsof6,000to8,000
:o 40 percenE. it*r.^iilirl-iihlo'ii"'*IilF l;t-i:tlgi5"T?:nil't"tl3"ilillll"?;

feet. SloPes range frcm I
shale and Iimestone- The

mean annual temPerature
iit*l'l-i!-fiXi'r'3iii'iii'lnl'ffiI"'ili'li;';;il'i;4iitil':i3n=" +i.'?'1:.i?:l:';"'*:iltllF.l'.Fti'.#iilt:.:1"$.1"i:i3:'.:lii::rSt[vixiiilr'' i[.?'&t:i'iiicrioo rangr fmo s0 to u0

aay3.

!€oorephidl lV Assocl.t d solls: Therl ens th. 0e!rE solls. oetre soils h'v' r tolllc calD'don nor' ihrn 16

-i 

nchr3 3nick.

:rEineas md Perre.bllltv: Icll dralncd; sedi u[ nJnoff; trodetrtely tloy P'rr'ablllty'

o"l;i:"i$:,ifi ffi:1,11,l;T"lil3 ;$':' i ;ll* li!' tlii.,1ffi:"1'llll::':"n".'.' 
0n "

0lstFlbt|tlon ud Fxt.nu Soutiarn Utrh' Th"G tollr 'r' 
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Unitcd Strtct
Dcpertmcnt of
Agicttlturu

Soit 4012 Federal Buil dl ng
Conrervation I 25 South S ta te Street
Service Sal t Lake Cf ty, UT 84138

l'larch 25, 1981

J. Chrls Carter
l'lanager-Envl ronmental Af fa I rs
UCO Incorporated
1580 Llncoln r Sulte 530
Denver, Col orado 80203

Dear l'lr . Ca rter:

I apol ogf ze for the del ay I n answer{ng your f nqul ry. l{e have prel f mf nary
ffeld sofl survey data ln thls area. Th{s locatfon ls transltlonal from
the standpofnt of temperature, tn meetfng prlme fannland standards.

After consf derabl e study we have considered the area I s riot prfme farmland
because of the cold temperatures. The soils classlfy {n the Crylc
temperature regfme.

The narror{ strip extendlng to the northeast traverses an alluvlal valley.

The sofls on the traverse are very hfgh fn carbonate due to deposltlon of
materlals frcrn sprlngs and have low capablllty fn product{on of any crops
except some wa ter 'l ov i ng pl ants .

T. B. HTITCHIIIGS
State Sol'l Sclentlst
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OUESTAR PIPELINE COMPANY'S
MAIN LINE NO, 41

FINAL ENVIRONMENTAL IMPACT STATEMENT
ABSTRACT, SUMMARY, AND RECORD OF DECISION, 1990



Questar Pipeline Company's
Main Line No. 41 Reroute at Skyline Mine

Final Environmental lmpact Staternent

Abstract,
Summary, and

Record of Decision

Manti-La Sal National Forest

July 1990



Questar Pipeline Company
Main Line No. 4l Reroute Project

Lead Federal Agency: U.S. Deparfment of Agriculture - Forest Service
Manti-La Sal National Forest

3:?#",=ilrtu['x"oE[i'" 
or i ve

cooperati ns Federa I Asencv' 
6;F;ufsi1f;xTl,"""t"Jifi"l 

nterior
I'toab District Of f ic-e
82 East Doqwood
l,loab. Utatf 84512
Gene-Nod i ne, District Manager

Georoe Moris
ForeEt Supervisor

Walt Nowak, Interdiscipl inary Team Leader
Manti-La Sal National Foresf
Price Oistrict
599 t{est Price River Drive
Price, Utah 84501
(801 l- 657-2817

Responsible Official:

Foc Further Information:

FINAL ENVIRONMENTAL IMPACT STATEMENT

pipeline in existing location, allow only limited mining, do not

existing location, allow complete mining of reserves beneath,
subsidence-induced damage, protect against interruption of

Abstract:

Questar Pipeline Company has applied to the Forest Service for an amendment to a
sPecial use permit to allow relocation of a 4.25-mile section of a buried, L8-inch,
natural-gas-transmission pipeline located on the Manti-La Sal National Forest. The
existing pipeliner Main Line No. 41, which has been operating since L953, crosses coal
reserves that are proposed for mining beginning in the Fall of 1990 by Utah Fuel
Company's Skyline Mine. Questar Pipeline Company is pursuing the project at the
reguest of Utah Fuel Company to enable coal mining activities to proceed at the Skyline
Mine. Relocating the pipeline would avoid potential damage and costly repairs that could
be caused by the proposeO coal-mining activities.

Alternatives include:

A.

B.

No Action - leave
allow subsidence

Leave pipeline in
restore or repair
service

C. Relocate to Burnout Canyon Route

D. Relocate to Gooseberry Route

(Vattey Camp TriSngle Connectors common to existing, Burnout Canyon, and
Gooseberry routes)

E. Relocate to Winter Quarters Rouie

The Forest Servicets preferred alternative is Burnout Canyon Route (3), which includes
Valley Camp Triangle Connector (1) and using modifications to the route presented in the
draft environmental impact statement (DEIS), in the areas of the Connellville fault,
mouth of Burnout Canyonr and near The Kitchen.



ENVIRONMENTAL IMPACT STATEfuIENT SUMMARY

PURPOSE OF AND NEED FOR ACTION

Questar Pipeline Company (Questar Pipeline) has applied to the Forest Service for an
amendment to a special use permit to allow relocation of a 4.25-mile section of a buried,
l8-inch, natural-gas-transmission pipeline, Main Line No.4l, located on the Manti*La Sal
National Forest. The existing pipeline, which has been operating since 1953, crosses the
Skyline Mine permit area affecting 14.9 million tons of recoverable coal reserves. Utah
Fuel Company (Utah Fuel), owner of the Skytine Mine, proposes to begin mining these
reserves in the Fall of 1990, Questar Pipeline is pursuing an amendment at the request
of Utah Fuel to enable mining activities to proceed this Fall. Relocating the pipeline
would avoid potential damage and costly repairs that could be caused by the proposed
coal mining activities. The pipeline serves approximately 701000 residential and com-
mercial customers in the region consisting of Utah Valley south to St. George.

The Forest Supervisor of the Manti-La Sal National Forest is the official responsible for
deciding on Questar Pipeline's application to amend its present special use permit to
allour relocation of Main Line No. 41.

Forest Service personnel reviewed Questar Pipeliners application, initiated project
scoping, and identified a number of potential issues that were included in the August
t 989 scoping doCument. The Forest Service notified the public of the proposed project
through a Federal Register notice, news articles, and letters in August 1989. The initial
opportunity for the public to comment on the project was at a public scoping meeting on
August 30, 1989, in Price, Utah.

Resulting comments further assisted to identify the scope of issues to be addressed
during the environmental analysis for this environmental impact statement (EIS). lssues
identified by the Forest Service and comments from the public are summarized belour.

. potential for degradation of watershed, f loodplain conditions, water quality (caused
by sedimentation), streambank stability, vegetation (especially riparian vegetation
along Upper Huntington Creek), and visual quality

. potential effects on grazing

o potential for disruption of recreation during construction

. potential damage to, safety conflicts with public uses onn and maintenance of State
Highways 264 and 96, and Skyline Drive during construction

. potential impacts to livestock, wildlife, and fish caused from construction

. potential for pipeline construction inducing land failures in unstable areas

I the inclusion of affected landowners and agencies along alternative proposed routes
in the evaluation process

r minimization of conflicts between pipeline protection and coal recovery to allow
maximum coal recovery from Federal lands

5-1



Valley Camp Triangle Connectors - (common to Burnout Canyon and Gooseberry routes)
(l) 1.0 mile entire connectorr 0.6 mile of new pipeline
(2) 0.9 mile entire connector, 0.6 mile of new pipeline
(3) 0.5 mile entire connector, 0.5 mile of new pipetine

Alternative E - Winter Quarters Routes - (2 variations)
(l) 16.1 (20.2*) miles entire route, 12.4 miles new pipeline
(2) 17.2 (20.2*) miles entire route, I2.2 miles new pipeline

(*lf either of the Alternative E routes are selected, sections of existing pipe-
line, not part of the routes, provide local service and could not be abandoned.
Affects to resources are addressed as appropriate.)

The Forest Service's preferred alternative is Burnout Canyon Route (3)' which includes
Valley Camp Triangle Connector (t), using modifications to the route, presented in the
DEIS; in the areas-of the Connellville fault, mouth of Burnout CanYorr and near The
Kitchen.

AFFECTED ETWIRONMENT

The project area is located north of Electric Lake in Sanpete, Carbonr and Emery
couniies in the State of Utah. The area lies at the western edge of the Wasatch Plateaut
an area composed of coal-bearing strata of sandstone, siltstone, mudstoner and shale.
Water is present in small perennial streams, reservoirs, and numerous springs and seeps.
Soils are mostly clay loams, sandy loams, and loams located on steep hillslopes and
ridges. Wet soils are present along perennial streams, marshes, sprin_gsr 11d seeps.
tanOstiaes and debris flows have occurred throughout the area and are primarily associ-
ated with weak clay layers, wet soil conditions, and local faults.

A number of different biological habitats are present, each with characteristic plant and
animal communities. The existing and proposed routes involve crossing or paralleling
riparian and associated wetland areas, important vegetation typgsr and habitat for big
gimg and fish tYetlowstone cutthroat trout in Upper Huntington Creek are of particular
note).

The project area is primarily rural. Land uses include agriculture (grazing)r recreation,
dispersed residential, and mining. There are private lands, as well as lands under the
jurisdiction of the State of Utah and Forest Service (Manti-La Sal National Forest).

The overall setting of the area is pastoral and mountainous, features that are very
appealing to recreation visitors. Highway 264 is proposed as a National Scenic Byway'
airb St ytlne Drive in the western portion of the project area (along the Gooseberry Route)
is a scenic backway.

lmportant or potentially important cultural resources along the proposed routes include a
prehistoric camp site, an unused railroad track, three potentially sensitive historic locali-
ties, and four areas where there is a possibility of encountering buried Pleistocene verte-
brate remains, which could be of both archaeological and paleontological importance.

5-3



impacts (services and goods) to the local economy could range from $tZl,tOO to $zl+,tOO
from construction and about $ZtZrZ50 from installation of strain gauges for a total of
$.:e z,oto.

Alternative C Burnout Canyon Routes. An estimated L4.7 mmt to L7.4 mmt of
recoverable coal ($Zg.+ rnillion to $34.8 rnillion in Federal royalties) underlie the entire
alternative routes. The length of this route varies from 14.9 to 15.3 miles depending
upon the variation selectedj 5.2 to 5.9 miles of new pipeline would be constructed.
Construction would require approximately 40 days and probably could be completed this
year. This proposed route would have little effect on current coal-mining operations.
Approximately 2.5 mmt to 2.9 mmt of recoverable coal ($5.2 million to $5.8 million in
Federal royalties) underlie the segments proposed for the new pipeline. Mining beneath a
pipeline along Upper Huntington Creek and Burnout Creek, which the Burnout Canyon
routes would parallel, is restricted to protect the perennial streams. The cost of
construction and average reclamation is an estimated $118981000 to $310901200. Annual
maintenance costs for the entire route would be $Z6rg20 to $ZtrZZl. There would be no
acquisition costs in regard to obtaining rights to the coal and surface area that rrould be
committed to operation of the pipeline.

If a route on the east side of Highway 264 is selected, there is a potential for t0 pipetine
stream crossings in Burnout and Upper Huntington Canyons, which could result in low-to-
moderate impacts to wet soils from construction equipment compaction; low-to-
moderate, short-term impacts to water quality from sedimentation (disturbance of banks
and streambedsh and moderate-to-high impacts to the trout spaurning areas. Also,
adjacent riparian areas would be subject to short-term adverse impacts (until vegetation
has regenerated). Existing impacts caused by unstable slopes occur along the
northwestern portion of the route (existing pipeline). If a route on the west side of
Highway 264 is selected, there would be, according to the Forest Service, 3 pipeline
stream crossings.

Short-term moderate visual impacts urould occur during construction along Highway 264,
a proposed National Scenic Byway. A long-term moderate visual impact would occur
where trees would be removed on the steep-sloped wall of Burnout Canyon, which is
somewhat visible to travelers heading south on Highway 264. Roads would not be closed,
but traffic flows would be reduced and delays would occur along Highway 264 during
construction. Benefits from construction to the local economy could range from
$tee,:oo to $r,z35,ooo.

Alternative D Gooseberry Route. The length of this route is about L6.7 miles,
L2.6 miles of which would be new pipeline construction. Construction would require 80
to 90 days unless additional crews and equiprnent are used. The cost of construction and
average reclamation is estimated at $3,9371000 million. The route would not be entirely
on Federal land and would require additional time and costs for acquisition of land. Also,
there is a potential that Questar Pipeline would have to financially negotiate the rights
for privately owned coal where its recovery would be impacted by the pipeline. Acquisi-
tion costs for surface rights-of-way and coal would be approximately $416121800. Annual
maintenance costs for the entire route would be approximately $301060.

An estimated I I .8 mmt of recoverable coal (approximately $ t g million in Federal
royalties) underlie the entire route. Approximately 9.6 mmt of recoverable coal
($14.5 million in Federal royalties) underlie-the segmenis of proposed new pipeline.
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An estimated 18.9 mmt to 24.7 mmt of recoverable coal (approximately $29.2 mill.ion to
$42-4 million in Federal royalties) underlie the entire route and aisociated existing
pipeline sections that could not be abandoned. Approximately ll.6 mmt to 17.4 mmt of
recoverable coal ($t+.9 million to $27.8 million'in royaltiesi underlie the segments of
proposed new pipeline.

New pipeline would cross Winter Quarters Creek and Mud Creek. The route would cross
two 

- 
riparian areas near Scofield that -arg already disturbed by grazing. Along the

southern portion of the route, one variation (Segment 2t) wouid larailEl Mud dreek
riparian areEls that are in excellent condition (moderate-to-high impacts). During con-
struction' no roads would close but traffic flows along Highwaf 96 would be reduced and
delays of about 15 minutes could be anticipated. Construction disturbance would create
moderate-to-high, _short-terqr visual impaits to views from residences and Highway gG.
High impacts would result from construction along Segment 2L where it desEendi tfre
steep-sloped north ridge_ of Broads Canyon, openly vlsible from Highway 96. Also,
existing impacts -caused by_ unstable slopes occur along the northwestJrn portion of the
route (existing 

^pipeJing)._ Benefits froni construction Io the local economy could rante
from $tro3zriOo tb $trgt7,joo.

PUBLIC REVIEW OF THE DEIS

Once the draft EIS (DEIS) was completed, a Notice of Availability of the DEIS was
gyUt-i$eU by the Environmentat proteition Agency (EpA) in the Fedeial Register on May
18, 1990, which initiated the 45day public review-period.

D_uring tfe ryylqw period, on June t3 and 14, the Forest Service hosted an open house to
discuss the DEIS, answer questions, and solicit comments on the DEIS. A news release
announcing the _open house was submitted to local newspapers, the 5un Advocate and
Emery County Progress, and to the local radio station. Seventien individuals attended
the open house. No substantive comments were received.

A total of 89 letters were received during the review period. Generally, the comments
supported the Burnout Canyon Route and emphasizei the importanci- of the mining
industry to the region.
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DOPARTMENT OF AGRICULTURE
FOREST SERVICE

QUESTAR PIPELINE COMPANY
MAIN LINE NO. 41 REROUTE AT SKYLINE MINE

MANTI - I.A SAL NATIONAL FOREST
CARBON, EMERY AND SANPETE COUNTIES, UTAH

RECORD OF DECISION
FINAL ENVIRONI{ENTAL IMPACT STATEI.IENT

Questar Pipeline company (Questar Pipeline) has applied to the Forest se*ricefor an amendmenE to a special use permit to allow relocation of 4.25 miles of aburied, 18-inch, natural-gas-transmission pipeline, Hain Line No. 41, locatedon the Price District of the ManEi-La Sal National Forest. Tkre existingpipeline, which has been in place since 1953, crosses the skyline Hine permitarea affecting 14. I nillion tons of recoverable coal reserves. utah Fuercompany (utah Fuel) ' owner of slcyline l{ine, proposes Eo begin mining thesereserves in 1990. Questar Pipeline is pursuing an amendment at the request ofutah Fuer Eo enabre nining activities tro prJceed. Relocating the plperinewould avoid potential damage and costly reiairs thar could be- caused by theproposed mining activities. The pipeline serves approximatrely 70,000residential and commercial customers from American Fork to st. George, uc*t.
Based on the analysis contain in the Fina1 Environmental Impact Staternent forMain Line No- 4L Reroutse at skyline Mine (FErs), it is ny decision to selectAlternative c - Burnoutr Canyon Route (3) with valley C"mp 

-connector 
(1) as thebest barance between known needs and potential inpacts. My decision is baseduPon ics being consistent with the sEandards and guidelines contained in theManti-La Sal National Forest Land and Resource Managenent plan (Forest plan),

and uPon a' review of environmental consequences of alternatives as disclosed inchapcer 4 of the FErs - Paruicurar attention was given Eo responsiveness of theselected alcernative to i-ssues identified in trhe scoping phase of the projectand publie comment received on the Draft Environm*rrcal rmpact statremen'(DErs) ' Public involvemenE documents are contained in Appendix D of the FErS.Public commenEs and Forest Service responses are contained in Chapter 6 of theFEIS.

Alternatrive c would amend Questar Pipeline's special use permic torelocation of a 4.25 mile section to a 5.9 mile route in Burnout andHuntringEon canyons. This alEernative responds to user demands, whileconsideraLion to critical environmental issues, user costrs, andconcerns.

allow
Upper

giving
pub I ic

Environrnental impacEs from construction, operation, and maintenance of theselecced alEernacive will be kept within Ehe acceptable levels escablished bylaws, regulacions, and the Forest Plan. Questar pipeline will adhere to Ehestripulations contained in Attachment A of Appendix A of the FEIS. AItpractical means to avoid or minimize environmental harru resulting fromirnplenrentaEion of the selecEed alternative have been adopced.
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BurnouL Canyon Route (4) - This alcernative rouce was very close in preference
to the selecced rouEe but was noE chosen because it had more irnpacts Eo

recoverable coal, riparian resources and would have 2 additional incerrnittent
stream crossings.

AlEernative D Gooseberry RouLe

This al uernaEive would allow for relocating the pipeline in Burnout Canyon,
Upper Huntrington Canyon, Swens Canyon, and Gooseberry drainages. Utah Fuels
would mine the same annount of coal under this alternative as AlternaEive C

BurnouE Canyon Routes (1) and (2).

This alcernative wa.s somewhat close in preference to the selected alEernative
route but was not chosen because it would have higher riparian and
spawningr/fisheries habitat impacts, twice the stream crossings and cost $5.5
million more than trhe selected alternative route. New construction on this
route is the longest and would affect more unstable slopes than any other
relocacion rouces

Valley Camp Triangle Connectors (comtsrr to Burnout Canyon & Gooseberry Routes)

Analysis in the FEIS shows Ehatr all 3 connectors have little toEal difference
beEween Ehem. Connector (1) was selected because, afEer mitigation, it would
have the least affect on wet, unstable slopes and recoverable coal resources .

Iu would costr the least to construcE.

Alternative E - Winter Quarters Routes (1), (2)

This alternative would allow the relocation of Ehe pipeline in Ehe Pleasant
Valley and lJinter Quarters drainages. The length of these routes would be
primarily on private lands off National Forest System lands.

I.IinEer Quarcers ( 1) - This alternative route was not selected because new
pipeline constructrion would preclude the urining of the greatesc amount of
recoverable coal reserves and cost rnore than any other route. It would also
have a low probabilicy of being completed this year and could affect an
addiEional 3 tro 9 million tons of recoverable coal. This is the longest route
of all.

Winter Quartrer (2) - This alternatrive route was not chosen because, compared co
Ehe selected alternative, it is more than twice as long, would affect 9 more
million tons of recoverable coal, would have 2 more perennial stream crossings,
and would cost 3 times more. It also has a low probability of being completed
uhis year and could affecu an additional 3 to I nillion tons of recoverable
coal.

The issues discussed in the alEernatives formed the basis for Ehe decision.
The issues varied in importance and value, and in some i.nstances, the
differences in advantrages were so small they were insignificanc in the
selection process. No single issue decermined selection. Rather, all
environmenEal, social and economic factors were blended to bes t resolve the
identified issues and to select an alternaEive.
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Winter Ouarters Canyon
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CARBON COUNTY PLATS AND
CONSOLIDATED COAL COMPANY LAND OWNERSHIP PLATE
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cAttBo$,t (ouhlTv p!.AT$

SECTION 3I TOWNSHIP 12 sOUTH, RANGE 7 EAST

tOT I 35.93 Ac.

?A-2'7

D. ALLRED
W'LLIAM

2A

A.

2A-2'9

EILL B. .JONES +

4tE'toot Qrnu-' 7-a' --[
4OOO Ac.

LOT 2 l', gS.A0 na

?t6

B B.

4OO.OO Ac.

u\Jril\tAD |, l1(.

2OO.OO Ac.

LOT 4 [, 35.51Ac.

Scol".l!C--f eet - 1 inch

o
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SECTTON 6 TOWNSHIP 13 SOUTH, RANGE 7 EA.ST

$T 4 35.63 Ac.

2A-700

D. EURAY ALLRED
,t'

tJJl C 59.(J(J Ac LOT | 58.61 /1c,

2A-701

WILLIAM A. & MATTIE B.

C0RNABY,rrr.

38.61 Ac.

t-oT 5 t, 37.40 Ac.

)4-
D

a

- t-
o

194.42 Ac. 
2

E

,aro'--,ro'*,nr.' - *''rt*qitn' o 
"'u 

* oo'"non t"*'ffiHi'' 
t''to ot'

:

24-699
HELEN I KOULA MARAKIS, TR,.etot

c ete6t

LOT6 ! 3Zl6Ac

24-699

2A-698

ROBERT RADAKOVICH

I6OOO Ac.

l-0T 7 378O Ac.

L

234.44 Aa

Scole 4OO * feet-l inch



SECTION 7

(ARBOhI TOUNTY

TOWNSHIP 13

P tAT$

SOUTH, RANGE 7 E,AST

2N703
HELEN 8 KOULA MARAKIS, TR., eT II

434.56 Ac

KANAWHA

2A-704

RAD/tKOVICH

EOOO Ac.

LOT 2 J8.42 Ac.

l-OT 3 38.61 Ac. ,Qrza-rc2-t
\./MTr. STATES TEL, I TEL.

2A-702

HOCKING

119.77 Ac.

COKE

LOT 4 58.80 Ac.

Sco I e.--{O-Q---. feet - 1 inch

o
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Ac.
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-4Q8-_-- 
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SECTION I TOWNSHIP .I3 sOUTH, RANGE 7 E,AST

LOT 4 3748 Ac. LOT 5 3742'Aa

',

3738 Ac.

2A-688

HELPER ASSOCIATES

629.6O Ac.

Scole 4OO feet-l inch
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TOWNSHIP 13

ttLA I )

sOUTH, RANGESECTION EAST

2A-7t9

HELPER ASSOCIATES

640O0 Aa

Scole 400 feet-l inch
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P.L. 94-I? I FILE, I99O CENSUS OF POPULATION AND HOUSING

Counts of Housing Units and Populadon

by Counry and TractENA for Utah

Cnry
Code Arca

Housing
Units

TouI
Ponulatior

00t Beaver County 2,200 4.765

001 BNA 98I1 1.310 2.676

c0r BNA 9812 890 2.089

003 Box Eldcr County- I 1.890 36,485

003 BNA 9601 915 2.443

003 BNA 9602 1.628 5.381

003 BNA 9603 1.579 4,819

003 BNA 9604 1.206 3.975

003 BNA 9605 1.380 3.928

003 BNA 9606 1.982 6.288

303 BNA 9607 1.910 5,680

003 BNA 9608 1.290 3.972,

005 Cache County 22,053 ?0. I 83

005 Tract I 1.532 s.017

005 Tract 2 1,695 6,005

005 Tract 3 860 2.951

005 Tract 4 1.736 6.645

005 Tract 5 r.915 5.173

005 Tract 6 1.743 4.973

305 Tract 7 2,017 7,392

005 Tract I 2.1 15 4.633

005 Tract 9 1.301 ' 3.495

005 Tract 10 I,68? 4,792

005 Tract 1l 1.465 5.089

c05 Tract 12 1.1 l0 4.262
00s Tract 13 1.015 3.476

005 Tract 14 1.341 5,002

005 Tract 15 364 1.266

005 Tract 16 157 L2

005 Tract 17.96 0 0

005 Tract 17.97 0 0
005 Tract 17.98 0 0

007 Carbon County 8.713 20,278

007 BNA 97I1 947 I,628

007 BNA 9717 2.066 3.5 l6
007 BNA 97I3 1.849 5.265

BNA 9714 l,159 2,71r

Pase I



P.L.94.I?I FILE. I99O CENSUS OF POPULATION AND HOUSTNG

Counts of l{ousing Units and Population
by County and TractlBNA for Uuh

Cnry
Code Arca

Housing
Units

Toul
Pooulation

007 BNA 9715 r.672 4,8n
007 BNA 9716 1.020 2.281

009 Daeeett Counw 825 690
009 BNA 9901 E25 690

011 Davis Countv 55.177 187.941

01 I Tract 125 1.01 1.314 5.066
011 Tract 1251.02 845 3.047
011 Tract 1252 1.175 5.266
011 Tract 1253.01 1.768 5.116
011 Tract 1253.02 LrsT 8,407
011 Tract 1254.01 875 3.351
011 Tract l254.Oz 1.333 5.065
011 Tract 1255 2.957 10.216
0lt Tract 1256 20 r.488
0il Tract 1257 2.347 6.075
011 Tract 1258.01 1.802 5.771
0'1 Tract 1258.02 4,130 9.242
011 Tract 1258.04 LN? 4.945
0r1 Tract 1259.03 2.623 8.67r
0r1 Tract 1259.04 1.444 5,141
011 Tract 1260 2.?r2 6.993
011 Tract 1261.01 1,600 5,572
011 Tract 1261.02 1.541 5.558
DlI Tract 1261.03 1.03 r 4.205

0il Tract 1261.04 23r 913
Dll Tract 1262.0L 1.750 6.959
Dll Tract 1262..02 373 1.453

011 Tract 1263 7 30
0rl Tract 1263,01 1.671 7.390
011 Tract 1263.02 t.992 6.578
011 Tract 1264.01 2_639 8.763
01r Tract 1264.02 5n 2.115
0ll Tract 1265 1.803 6.492
0il Tract 1266 1.648 4.574
0lt Tract l?.67 1.453 3.733
0r r Tract 1268.01 967 3.298
0l r Tract 1268.02 1.478 ).)Jf
ll ract 1269.01 ?,115 5,783

Page 2
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GROUND COAL MINING PERMIT APPLICATION

i scoFlELD:MINE

CARBON COUNTY, T'TAFI

UCO, Inc.
7355 E- Orchard Rd.
$uite 1OO

Engkgwobd, Colorado 801 1 1

' 
Sept€firb€r, l g8e
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SOCIOECONOMIC ASSESSMENT OF

THE SCOFIELD PROJECT

. !.f 
".--t"l 

.'

CARBON COUNTY, UTAH

.r:...--r.t 'i.l r'.'.'"4,;.,. -,i":': i,. Ft-L"- j+':i ': ; '. l:

t:

t r';' 'ii'' ? ':

Prepared for
UCO, lnc.

7355 East Orchard

Englewood, Colorado 801 1 1

(3tr11 77+2397

J, Ghris Carter, Vice President of Governmental Affairs

By

Ford, Bamn & Davis Utah lnc,

375 Chipeu Way

Salt Lake City, Utah 84108

(8011 583-3773, Ext. 234

A

September 1982



OVERVI EW

The Scofield Project wiII employ 75

struction, and ttO at pFak operation'

projected to occur in 1983, with peak

people at Peak con-

Peak construction is

operations in 1985.

currently, Carbon county is experiencing a high unemploy-

ment rate of 9.2 Percent' This figure does not reflect the
::.:;, ;: :,'.i*1. .'- +

,#i"i+ii;oif" irr:th!' coar.inariitiS.r.: 'rn- itrily- ;-sg2;' ros:;': '::-;-.;':r!;-:

experienced coal minera and I24 inexPerienced miners were.'

.- outside.6garbo.n qounty-q

r.9*1 . r {.!e..:..,.j .?:., a., .. L, ,. - . t .,.rr*=. .+r.. ..,+!.- i. rr.;.

Mineri will lre bused to the scofield Proiect, wittr the bus
,:]:j.'!-]r..iji*:[9,4],:t,:--.:j'*',:*'ji,,-l...1j:f.r.Jif,-.i-''.

route, originating in:the Price-Helper area' Itre bus sI:teln l'au 
_. *

alleviate the annual daily traffic in and around scofield

keservoir, and will' nininize the Potential ior miners to

l mov! to .Scofield town where f,ew permanent amenities exist'

l'he triopulation impact created by UCo, Inc' for both direct

.and indirect job slots is forecast to be 78 PeopLe, 23 of whOm

will be children. The Positive financial impact to Catibon

County witl be over 94 rnillion annually when peak oPerations are

met.
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INTROEITCT ION

BACKGROUTJD

UCO, Inc . intends to develop ttre Sco f i eld Pro. ject', which

consists of a 7OO,00o-tons-per-year underground coal mine (tne

Scof ield Fiine ) in Carbon County, Utah, and an attendant unit-

train coal loacl-out f acif ity , The coal fron ttre Scofield }tine

I.

-r*" so'arji'r'a si T ;-is"1-ii'"+""f'F*i-i'6i*# 't16" d"dir;rd- r.iio; Eb.riiiEt"ifiiEi i;a "' '4"if.+ ril€

V .:::-,.-;. t$"r:r' , --!r,::....i. ..-.:..::l'ir-- i1,.r., .. ti:. n.'+!-.. .. r .-i.;.: t,,, -..,,

f,or export to JaPan. Through llichimen company of Tokyo, IJCO's
.ri'].i:"'j':'1':4'!l+J.r-:'.j1.,JA;""'{l...l.i-ArP'.-,i.+j'. ageir't f,6r 'coal erport. to..1Tapan, a purchasq order haa lteen -. - '

executed rrrith the Nippon Kokan Steel ComPany' Ttre contract

calls for IOO, OOO tons of coal from first year production to be

exported to ,Japan, and a minimunt of 2OO ' OOO tons annually

thereafter through 1987

The Scof ielo F,ine wi 11 be operated on a Carbon County

Ieasehold interest orrrned by UCO, Inc. From Lg77 to 1979, Carbon

County received $Ir2O0 annually, or a total of $3'600 fror,t the

undeveloped property.. From I98O througtr I982, the county

received S25,O0O ann,rally, or $75,000 from the lease. Once coal

production beg ins , Carbon County wil l receive royalty paymerrts'

equivalent to S0.l5/con for the coal nrined on county property,

I-I
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C
or approximatelY $3I, 500

renegotiate the lease with

annually through 1986, when. UCO wiII

Carbon CountY-

This socioeconornic assessment of the Scofield Project is

being conpleted to conPly t'ith ti'to laws ' The f irst law is

Carbon County Ordinance 155, .Articte v, Section 5'4' entitled

Major Underground and Surface Mine DeveloPment' This I agt

requires a socioeconomic assessment of a urine that emPloys

more. than ?5 workere at Peak productlon 'or construction'
"Approxinateiy lto workers .will be enployed by UCO at Peak

. operation. The iecond legal requirement is found itr the Utah'

.code Annotated, 63-51-1'+10. Thia state -etatute requires filbg 
'.

;,.of .a'.'nigigatlon plan,"{'itb theit DepartDent.i of'.'Coirnmunity '.and "!i:\ q{h 
"'l

Economic Developraent (DCED) before construction begins' if

the project ia to emPloy more than 5OO people or to' create a

's-percent PoPulation increase ln any uait of local governnent '

The governmenl unit that could be affected is the tovtn of

I Sc.field. Should any project workera decide to reeide in

Scofield, UCO rtill develoP mitigation measures to mininize the'

socioeconomic. impact on .Scofield dlue to the develoEMent of the
..

scofield mine .

The discussion in this report of the socioeconomic impacts

is based on two diverse assulrptions. one aasumPtion, relative

to the srrort termt .is that Uco ttill create a net PoBitive impact

on iarbon County by hiring currently unemployed etorkers ' rhis

will help to alleviale the currently depressed coal miner

emplolzment l.rarket. A second assumption is that the coal market'

C

t
r9

r-3



could be re juvenated., in which. case the existing coal mines then

would retrire currently unemployed miners. Bottr scenarios are

considered in Chapter IV of this report.

PRSIJECT- SPECTFiC TNFORI'IAT'IONB.

The production and

cr itical dates util izeC

employment leveIs

in this assessment

TABLE I

SCHEDULE

along with the

are as follovrs:

'i-l

. , Tirne Frame and Task., .-,: .:.. .
'': ..l.'-i...,,'ir.;jt'' . i . ' ;"';Er'r'l*:i.1:'.. ,?t-*EE''1'" 

j' irr-
t u*f' .tg83 . ii.r:- -.='begiii''iotstructioii- -

ot' tD*a*iueEu' fg83 .'*' j"'"t'iioduce '70, ooo'''tons

December 1984 ? Produce 398, OOO tons
: . " - -1 - - -. -.-.- ..4i,.=.. . . --. . . .:i :;:. .A,i. .. .X.,..-,.:'

December 1985 , T Produce 7O0' 000 to.ns

78
-l:*.lF.t, o .:

110

I 986
, "''' ,.. .t.' -r- '.-;

1988

Renegotiate lease with Carbon County
'T

Repermit through Division of oil.'
Gas & Mining =F

Source I UCO communication with FB&DU, July 1982.-

As shown in Tab}e 1, Ioca1 and state officials have an

opportunity to continuatly monitor the impact$ of the.scofield

project. The importance of emphasizing the future decision

_. polnts noted in Table I is to stress that i f the coal market

does improve in-ttre next 2 to 3 yearsr'then this socioeconomic

impact assessment, can be nrodified to reflect changes in the

overall economic concliuions of the coal ind,ustry and Carbon

County.

I-4



. A critical determination in a aocioeconomic assessment is

to configure the likely in-rnigration and settlement Patterns of

the hrork force. To determine if the loeal labor office could

supply. the llo Peak oPeration Personnel neceseary, the Job

service office in Price, Utatr was contacted. This office

completed. manual and comPuter searchea of the rrining job

applications on file on .tuly 20' 1982 (Prior io ttre Consolida-

,.,*., tion,Coal and Vaitey Carnp layoffs). .. The s6arch broke ddlt the
..*..rii.'i&.,"li$;".j1r,,r. . ; :. !': : t: .. .. .. ' ...'''l'i.,a;bii'"ationi into erperienced and ineiperienc_edl categories.

. .rable 2 data show ttrat 1o5 experienced minere fron carbon county
..:-.. -, .... ,;..1....:. rri i. .

.'::.'r;:i..aSe...-cuirently seekiag euPlo.l,ment. ..Table p dlatq shou' that I24
- . i,i.".1i;dl$!m#$r.-i,1.,,.='.- -.. -.. :i."."$f1i"l;-t,,..,.1r+ir,:?j+**,,.+.,.,......r'.$,;r r, .r.i '.i;..i,{..:,. ir*'.'

',:.: " i:3:,ffi,c.f,-fHi doiinty wori€rs-wittr'uo bprii ini.rlrri!'d:iierien6.e'3-re seekins-
,t''l-+l,l$**.*ir*i*i:l+s'.?{.'...};i'-:;.1.+."j':.!at'.*l*.+r...-'*-.]:5.l:''}'a*{'J::a..'.*'.'t.'f;'+,'-- jobs in the co;rl induatry. Combined, 229 people fron Carbon

,is-.1$s#:{iiffiiriiti.,"a;e activeli tlrctcihr!-','?orr enplolimeiit' in .ttri "'coat." induEtry '

L'*,..','",,.;E!i.ir.IE.,'.'f:irir.IE.,; ". ..--: -'r'':. 'ii ': 
'

" 
"*-"( see Figure' ZI . Consequently, there appears to be a suf f icient

4i+:.'..ia:+5i+'+i:;:;6i'irrppiv avairalrle ti rilt tti" peax-{'tto jobs:'iiojietea for

' the Scofidld Project.
'.'

As a fur€her chlck, a job-match analysis was performed io
1

deterdine if this apparent over-supply of rrorkers waa accurate i

. that is, the analyais objective was to decide if the occuPa-

tional skill levels needed by uco matctred the occuPatLonal

experience of the available labor force. Table 4 lists the UcO

peak demand by occupational skills and comPares them to the

Carbon County labor force available for those skills. Ttte fj-na1

column in Table 4 indicates where the occupational skills

requirernents cannot be met'; from these data, the numbers of

workers to be obtained through in-migration then were computed.

r-5



TABLE 2

EXPERIENCED I{INERS

CA.RBON COUNTY

Pr ice
Helper
East Carbon
We I I ington
Kenilworth
Sunnys ide
Hiawatha

UTAH COUNTY

Provo
Goshen
Payson
Spr ingville
Orem
Spanish !'ork
Elberta
Santaquin
P I easant
SaIeIIl -' j' 

,

EI4ERY COTINTY 5 O

Ferron
Emery
Hurrtington
Clawson
Orangevi II e
Castle Dale
Cl evel and
Green River

GRAND COUNTY L2

t4oab

JUAB COUNTY

L2

SALT I,AKE COUNT':T 27

SaIt Lake City
West VaIIey
Kearns
West Jordan
Draper
tturray
Midvale
ttagna

FlonticeIIo
Blanding.

SAbIPETF COUNTY

Center field
D4t. Pleasant

., Fouattain ; Greei'r
Ephraim

DAVIS COUNTY

r05

II
2
I
2
I
I
I

,I

5
1

].8
2
6

14
2
2

66
L7

7
I
4
1
I

t7

I
2
3
3
I
2
I
2
I
I

SAN ,JUAN COUNTY 4

2
2

-il Eureka
Nephi

!::ici- t. ' , -..i,iF j ':' -i-. ':. . I

lnYqF ,coul{rT

Hanksville

2
I

Grove
I
I
t
I

I'| . ",'2

2

TBSATCH COUNTY

Heber CitY

TOOELE COUNIY

TooeIe

SEVIER COULiIT':( 1 Layton

SaIina

Source: Job Service, Price, Utah, .fuly 20, 1982 '
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TABLE 3

INEXPERIENCED I{ II.JERS

CARBON COUNTY L24 UTAH COUNTY SALT I,AKE COUNTY 65

Holladay 2
West Jordan 7
l4agna 5
West VaIIey CitY 15
Riverton 3
Sandy 5

Salt Lake CitY 18
tvlurray 4
Kearns I
Draper 2
t'lidval e : 3

SUT{FIIT COUNTY . 2

Park. City
Peoa

DAVIS COTINTY

Bountiful
Layton

'Woods Cross

T'NITAH COT'NIY

RandIe.tt

WEBER COUNT-V

Ogden
Roy

SANPEg-E COUNTT

Sdanti
Fairview
l*loroni
Ivlt. Pleasant

Price
We 1I ington
Hiawatha
Helper
Sunnys ide
East Carbon Cit.Y
Kenilworth

GFl,Np CCUNTY

I"loab

IRON COU-NTY

Parowan
€edar CitY

JUAB COUNTTTil
I

TIASATCH COUNTY

*"* 
"*

ES4E.RY 9OU}I1Y

Ferron
Green River

''" Emery
Huntington
Castle DaIe
Cleveland
Orangevit I e
EImo
Clawson

3 I'IAYNE COUNTY

Freemont

SEVIEF. COU+ITY

Redmond
SaIina
Richfield
Monroe

American Fork
Provo
Orem
Spanish Fork
Lehi
Spr ingvil I e
Pleasant Grove
Santaguin
Alpine
Payson
.Lindon
Sa I enr

I*,IILI.,ARD COUN;

Lynndyl

DUCHESNE COTn{TS

Flountain Home

I(ANE COUNTY

Kanab

BgX ELDER COUNAY

tioneyvil I e

83
I
2

14
10

6
I

10r

4
7'2L

19
I

10
II
t
6
9
I
I

1
I

i
7

4
2
I

I

I
I

;3
,2

I
2

I-l
I

.t ;

ll

86 f
4

2
2

I
I
2
4

9.
2
I

36'.20

4
I
3
1

.source: Job service, Price, utah, *ruly 2O, 1982.
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TABLE 3

INEXPERIENCED F{ TI'JERS

Price 83
tle 1I i ngton I
Hiawatha 2
He lper 14
Sunnyside IO
East Carbon City 6
Kenilworttr I

GRAND COUNSY 3

American Fork
Provo
Orem
Spanish Fork
Lehi
Springville
Pleasant Grove
Santaquin
AIpine
Payson
'Lindon .

SaIem

lm,n{E couN!ry

CARBON COUNTY L24 UTATI COUNTY SALT I,AKE COUNTY 65

HoI I aday
West Jordan
Magna
West Valley City
Rivert'on
Sandy
Salt Lake City
I'lurray
Kearns
Draper
Flidval e

SUI"IMIT COUNTY

DAVIS COUNTY

Bounti ful
Layton
Woods Cross

UNITAH COUNTY

Randfbtt

WEBER COUNIY

Ogden
Roy

SANPETE COUNTY

Irlanti
Fairview
Moroni
Ivlt.. Pleasant

toI
4
7

2L
I9
I

IO
1I
I
6
9
I
I

l,
.- -1---

1i

2
7
5

15
3
5

I8
4
I
2
3

: j='' il$-*-- l?ir-*. ; ;

j!

Dloab

IRON COUNTY
, J; -

Paro$ran
Cedar 'Clty..'

JUAB COUNTY

Nephi

TNSATCH COUNTY

Heber City

EI"IERY COUNTY

Ferron
Green River
Emery
Hunt ington
Castle DaIe
Cleveland
Orangeville
E lnto
Clawson

'!

I. Freemont
Park. City j ,, :, ' '., . I-
Peoa I

;..:li1d.p-'4g4,;:.',3;',,.j.a"..,; *1s-a3: qp5.grg';;,.,-:'.'.,i--.r.6!r,.irt'.'-?+i,*r+; ri:Sj*Z '-tt.':::ACt-.3+ ' ,'h't'F:i:*.':: ':rti.;'.'.'..r '; . .1 ,'"il *;*ds.';i+l:'E*i'*!.s,

SEVIER COUNTY 7

Redmond
SaIina
Richf ield
Monroe

IT{ILI,ARD CQUNTY

Lynndyl

DUCHESNE COUTTTY

3

3'

86

o

2
I

38
.20

4
I
3
I

7

4
2
I

I

I
I
3
2

I

I

Irlountain Home

KANE COUNTY

Kanab

BOX ELDER COUT'ITY I

lroneyville

I
I
2
4

Source: Joh Service, Price, Utah, July 2O , 1982 .

L-7



fttt,teiltffiIbJfE

gOX ELDEF

F l.. \ 'Hd?gfil
rFl-r Gror tl

0a llr trtc'r 
\r?rorc t7 \

rsonryilr roEll
UTAH I 

-

.maffE DErb;
.- I rfqrnl Crrl -''5FJ1,'i- litirlr' r. ' r

I r* iafrrrtt a

OUCHESNE

.lltr5r

!. ;''. .,:. .l'd: ftiltl n O $ : ; .{!.+4's-t ;i ;,*i{ ;iii.cl;'

*lEhl+d 3

r$a* 2

SEVIER

iAnncdoflr

. 
oFrq,rqfl

SAN JUAN

rFr.*nf 
wAYilE

.H.nkstb El

GARFI€LD

IRON Paroma r

Csf C.tv ?r.

IIASHlNGTON

ED. Erprrrerc uimc
2 . ltrFfht rt l*ffi
?om nmt dly ffi t gtsrs

Sourcr: 6rbon - Enr:rv Corntv Jo'b Sancc . Julv ?0.f98?

Figure 2. Numher 0f miners seeking work in the coal mines

435-301

:.:;.1';:i+1i

t-8



TABLE 4

OCCUPATIONAL SUPPLY AND DETTTAND IT{IX

E/ 1a occupati.onb

E General Dianager
E l4ine Superintendent
E Pline Foreman
E Shift Forernan
E Section Foreman
E Gen lvlaint Foreman
E Asst t"Iaint Foreman
E Electrical Foreman
E Belt Foreman

+E Miner Operator
I l,tiner Helper
E Teletram Operator
E Roof Bolter
I BoIt Helper
I ' Utility l,lan

I SupplY Man
I Rock Duster - ;

I Bratticenan
I Pumper/eipeman
I Belt-set uP
I Belt-cleanuP
E Fire Boss
E General Labor
E General t'techanic
I Flen for Training
I Truck Loadout

. E UtilitY ltlan
'I Tippleman
I Lampman
E Skrop Mechanic
E Electrician
E Sa f ety/gnvironmenta'l

Engineer
Surveyor/Draftsman
I'iine Eng ineer
Office Personnel

UCO Peak
Demandb

I
I
I
2
6
I
2
I
I
4
4
I
4
4
4

4
2
2
I
4
2
I

18
4
3d
2
2
2
1
2

1982 Carbon
County Slpplyc

Table 2
L7
13

In-Migration
N.ecessafy

2
.I

I
1
1

0
0
0
3
I
I

I
5

3
3.

2
-2t'!

.'+ii';' q"'UiE* 
fi*g1.-l=i"==

Table
Tabfe

or
or

From Table 3
From 'Table 3
From Table 2
From Table 2

I
From Table 3

3
30

3

From Table
From Table
From Table
From Table

I
2

AvaiIabIe

Available

1-.$,*:,ii'r;4.:...+ :,

2
3
2
2

I

E
E

ElT

t
2
t
5

E = experienced' I = inexperienced
From colnmunieation
Frorrr Job Service,
Can come from IvISHA
Utah, Price, Utah.

b
c
d

with FB&DU, Jury 1982
Price, Utah, JuIy 2O' 1982
graduates of the College of Eastern

r-9



J Currently, as strown in Table 4, f0 job slots would have to

be filled by in-migrants, with IOO positions being fill*d by

Carbon County residents. This assumes a continuation of the

depressed coal market and the resultant excess of unemployed

workers. The. Carbon County communities where the UCO work force

probably wiII reside, and the numbers of applicants in these

communities, are detailed in Table 5. '

TABLE 5

PROBABLE SETTLEIIIETflT PATTERNSA

t
Com$unity .

Kenilworth
East,-Carbon
Helper

TotaI

Employee-s

100

4
6

L2

a From zip code distribution
*Iob Service, Price, Utah,

of miners seeking
JuIy. 2O, 1982, 

.

employnentr.

It

:

The community of impact for the t0 in-migrants prolrably

wj,ll be Price, Utah, because ttre in*migrants will fill profes-

sional and managerial positions, a.nd because Price is the tr'ade

center of the region and is an attractive town for professionals

and their families to locate . However, the incorporated
communities in Carbon County have been studied to determine the

capacity of each conmunity to absorb the in-migrants, Chapter

III describes the existing infrastructure of towns in Carbon

County .

1-r o



II..OVERVItrHOFTHEPOP{,JI.'ATIONBASE

The objectives of this chaPter are

Liase and population tristory of carbon

the future population of the countY'

pr esented trelow i s intenoed to show the

activiLy .

, numbers is detailed in Table 7 '

AtiD ECOIIOITIC F'ACTORS

to describe

county, and

Thu s t.he

population

the economLc

to forecast

information

and economic

A. THE AREA' S ECOT{OFTY

The figures from the first quarter of 1982 indicate that

carbon county' s economic health is dominated by mining ' wtrich

accouDt3torzs.spd'."ltofaIIrioaai}Gurtura1Jobe...of''ithe
''ii.i!.'}r:itb;./.:.'?.,"i'*.;x..''*^*:<.;.r.*,:'7.,...,'...,.r,'...".';^..,..--,'.,..'....i+..-.gi...'qg*:.g,ir,,i!i&i4|rf..1?i!*
;;ilili"g nonliricuiturar jobs, 2r'3 Percen't are governmenE

. sl'ota, followed by the tradea wittr I8'I percent and by eervices ' '

with 13.2 perient. Tlre se four standara inaustrial clagsifica- '

tions conprise g2-I percent of nonagrlcultural enE>I.oyment slots

in carbon county. A six-quarter conparison of euPlolment by

Iabor sector is given in Table 5'" ghe emPlctyment in real

\-

since coar rnining is a dominant rabor sector of the -carbon

Cou'ty econoffiy, pro jections through the year I99O for ttre coal

industry shourd be instructive.' coar emproyment projections

completed in l ggl by the souttrea stern utah Association of Local

Governments appear in 1gg2 (only r year later) to*'be too

opLimi stic , F ew doubt that the denrano f or coar wi r r irrcrea se ;

hor,,lever , how SOon and how continuous that uPturn uil I be is a

major poi.nt of conjecture. A list noting the existing and

2-L



TAELE 6

PERCENT I.hBOR FORCE
TiOT-IAGRICULTURAL JOBS IN CARBON COUNTY

3rd 4th
Quarter Quarter
1980 1980

lst 3rd
Quarter Ouarter
r98r 1981

4th lst
Quarter Quarter

r 98t 19ti2

'l

#, r .'uir.+.-.-.'.;l:,q1

llining 28..2 27 .8 28.6 29 ,L 2g.2. 29 .5

Contract-
Construction 4.2 4.5 3.4 3.8 4. O 3. I

l,lanufacturinE 3.0 3.2 3.3 3.O 3.2' 3'3
;

Durable Goocls 0-6 O.5 O'5 0'6 O'5 O'5

*""t::i:t" 2.4 i 2.7 z-s z-4 z-'I' 2-I
| . : ,-.'' '\,.

LI€.l:Si!llilT*t*ri+o*.r lJ"+,:' * 
/"*:tr;;'..:r' it lr#icr;;*'* 1.*;{<:.;;, ',*TEi&;.jqi',{i-; . i.'r-*'-.+, -r.,j d.\ah$r\r;-\:-*':

CommunLcatlon &

Pub1ic Utilities 7.8 7.4 8'5 7'6 7'4

18.4 ' 2A.7 19.3Trade

lthoIe s ale

. Retai]-

l'ire

Service
;Government

Federal

$tate

LocaI

Total Non-
agricultural
Jobsa

20.7 19 .7

5'.3

r5. 4..

2.7
-r3.0

2A.4

2.O

4.4

14. 0

too 100

5.4

r5.3

2.8

13.1

19 .9

2.0

4.3

13.6

100

5.O

14. 3

2:7

13.4

21. o

1.9

5.3

13. B

5.O

14.7

2.7

13.3

2r .6

1.9

5,5

L4.2

4.6

13-8

2.7

13.0

22.O

2.2

5.6

L4,2

2-2

too too

a l-lay not ar.io to l0O as a result of rouncling.
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j-,, '. i:;

proposed carbon courrty coal mines with their respective enrploy-

menr levels ( actual for l98O and l98I and Projected from 1982

through tggo ) is contained in Table L A major event noted on

the Iist is sunoco Energy Development Cornpany's (sultEDco)

purchase of the Sage Point-Dugout t"Iine property. This mine has

the potentially equivalent production capacJ'ty of the Coa€tal 
i

States Skyline Complex; thus, for PurPoses of projecting 
,l

enployment, the Skyline complex eDPloynent figures uere used ii
. il

witl. conatruction comencing in 1984. ',[tre oPtiDistic nature of jl
.tl

the forecaat, althoughtempered by the current 'downturn, ie il

basedlargetyontheprojeetedrequJ.renent'ofSmilliontoneof;lr<l.Er. rsr:tErJ vI .e.rt

coal annuatry by. t3'e Inlernountain 'posef Project (Ipp) unaer jl
.. ..'td;f"dlii-6ti€;h*i.ti'{obri3:r,UtEli: -'il-'aiigtitrytrre}e- ha6, bee'it,iEtgiffti='+'r***'irrt."'11

. cant speculation that the JPP may scale down from 4 units to 2,

which should half rhe demand for eoal from I million to 4

million tons. The future economic health of carbon county

appears good, if coal continues to be 'in demand. Shou1d coal

denrand in ttre counry remain f lat, then the econonic conditions
' in the county r*ou1d in aII Probability be f1at,

prior to .Iuly 1982, the unemployment rate in carbon cbunty

has been typically below the Utah average. Tfie f 9b0 unemploYl.

ment rate for the county was 5 percentr s€El.sorially ad justed,

conrpared with S.Z percent in the f irst quarter of I9E2. In JuIy

L1BZ, the seasonally adjusted unemployment rate for Carbon

county, according to the utatr .Job service, was 9.2 Percent,

comperred with the State rate of 8. O 1:ercerrt.

2-5
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E. HI$T0RICAL +ND PRod,EcTEIr l}oPUU\r{-IoN P}TJERNS

CarboncountyhasexperiencedalarEePoPulationfluxover

the past 3O years. In lg5o, tl.e county populalion was 24'9Ol;

Bythetirneofthelg60U-s.census,ithaddeclinedto2I'I35t

and it declined even further by 1970 to L5,647 ' In 1980,

according to t}re U.s. censua, the PoPulation had increaaed to
' 22,:-79. The estimated 1981 Carbon County PoPrllation ras 23r2OO

(utah Econdic and Business Review, "1981' PoPulation Egtimates

:for Utah"). Thus, Carbon County ha3 not regained the 195O

population level potentially indicating that the infrastructure

nay be. in place,. lut hara a9ed, tlhe lat€st PoP-ulation tr'rojPc- 
-! 

r .Er .--!..-r: -- .-,t i I r
,so+r*.-**.tiJg.T:,,.eg9gp9*tbgto,,tl**|+*"-9g5.r,g;*1.* a$9lll3"lta rY.li+-*T1..,?9?t--n#l'.-***.

the next 20 years but' rather that the county 'vtill exPeEience 
'a

steaciy increase in PoPulation.

Table g contains ttre 1970-f98O population patterns for the
i: 

- ^ r --towns in Carbon County. I'lost of the population growth has

occurred in the ' incorForated areasi only '-27 .3' Percent ' of ttre

total county population resides in uninccirPorated area s - From

Ig?0 to IggO, virrually aII of the growth (98 percent) occurred

in the incorPorated areas '

The State planning Coordinator's Office (SpCO) has run

population pro jections to the year 2O0O ( see TaI-rIe 1O') . The

baseline scenario strows .Carbon County growing by 58. 5 pe'rcent

frorn lgdo through t99O, compared with only 7.I percent for

the ciecade fronr I990 through the year 2OOO. Flost of the

annual Erowt'h rates are uniforrnly around 4 percent ' excePt for

I,

I

I

'

I

i

I

t
2-A



rhe years L}AZ through 1983, during which the Population is

projected to grow by 9.8 percent. The projections already

appear ro be too opt imistic regarding the rate of growth .

Demographically, the 1960 aEF and s,e* distribution of the

populalion in Carbon County is shown in Tab1e.I'I . The age

distribution is particularly important in pro j ecting derrrand for

nunicipal-type services, particularly for education.

TABLE 9

POPUI.ATION PATTERNS IN CARBON COUNTY

. j,.: ..r...rtd i,#\..rr:. -,,Cg fl s us-r: Di.v i s i 9Il.;*," ;rii 1i. jr4l- r ..

!-
.' f'r;1or",,rrn+gJ0

East Carbon Division

East Carbon CitY

S.tlnyside

Helper Division

Helper City

. Scofield Town

Price Division

tliawatha Town ( pt )

Price City

lJellington City

Carbon County Total

485

l, 964

7I

r66

61 zrb

922

L5 ,647

2,57O

Lr942

- rtl
. 4,620

2,7 24

.r.0 5

I +, 989

249

9,086

1, 406

22, L79

26. O

39. 7

47 .g

50.0

+6. I

52.5

4L.7

Source: U, fi.
r980
Utah,

Department of Commerce, Bureau af
Census of Population ancl llousi.g,
p. 10.

the Census,
PrtctsO -v-46,

2-9
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' Derrnog raphicaf ly, Carbon County

by people of labor force age; that

I8 and 64 . A1most 56 Percent of

that age range ' while apProximately

or younger '

TABLE 11

AGE AND SEX POPUI.ATION

has a poPulation dominated

is, their ages range between

the population falts within

35 percent are school-age

IN CARBO}I COUNTY

' 4gg

less than
5 years

5.-;lj,**-ye15,s

t8-24 years

25-44 years

45-64 years

65-84 years

85 + years

Total s 11,OO4 Ir,

Percent of CountY
Pobulation

L2.6

L2.9

25.8

16.B

8.9

. 0.8

roo

I'Iale Female

r, 397

L, 422

2,-122

r, 960

rro78

99

175

Total

2,799

2r87O

5,724

3, 716.

1, 988

. 
169

22, L7g

I, 402

-?, +:'p,

r, 448

3, O02

r, 756

9lo

70

Source: U. S. DePartnent
I9BO, "Age and
Summary Tape FiIe

o Commerce r- Bureau of the' Cen Eus ,
, Utah tSex

1,
Population bY County"

Tables 10 and 12.

SUI\IHARY

' It. may be acc urate t'o s aY ttrat

Carbon County ' " The nrinirrg sector

cultural jobs, and historically has

Ievels. In f98O, Carbon County had not

t'as coal goea, so.goes

dominate s the norrag r i-

d eternrined popu I ation

reEained its poPulation

2-I I



size of l95O; however, the SPCO Projects that the 195O levels

hrill be exceeded cluring 1982 and 1983' tlhether the proiected

population increases materialize witl dePend. primarily on the

coal narket regaining its momentum. In Augu6t 1982, the outlook

. for coal malz be a iurther continuation of the goft market.

2-L2
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III. OVERVIE!.J OF MUNICIPAL SERVICES IN CAF.BON COUNTY

The subject of this chapter is to detail the municipal-

type services gurrently available in Carbon County. ' These

services are discussed in terms of the communities' .*bil it ies to

provide services in this current year (f982 ) to Carbon County '

residents. Because of the proximity of the Scofield Mitre to tire

town of scofield, the area near Pleaaant Valley (in which

Scof ield is located ) has received close scrutirY. Ttre Price-

.Helper area also has been examined carefully' since most of

ttre UCO workers are projected to originate from that area ( see

Table 5 ) . To estabtish a county-wide view of ttre available
j *1-

services, a Carbon Couhty total has been include
'. : -

ded when dis-
;j!;... . . gr,.;.,i.rlii.t. ,' t', ., *..;.r{t;..,1, J:1i:.:J r .,;t.. tl .'.',r ,r ir t " t. lrt'. )i-,''.'.l.-.i..rri|{.:r:."-.!jffl''.i},.',..."itl.,lr:....,.r:t{,4+..,l;Ih*''Jrr1-i'!1!'i,....',i:i

!'

cussing 'service levels. The following presentation is organized

by services (hcusing, education, etc. ) and by torrn.

A.

The lgSO U. S. Census reveated, that housing in C'arbon County

increaseo at a slightly higher rate than population; housing
a

units increaseci 45.2 percent over the decade compared with a

4L.7 percent population increase. In 19S1, 131 corrstruction '

permits for new dwellings in Carbon County were issued (Bngnn

llarch 1982 ) From J anuary through ,June L982 , construction

permits were issued for f25 dwelling units in the county, r*ith

56 percent of those being multi-family units (engn, Construction

Report, 1982).

According to the I98O U. S. Census, the average house-

hold size was 2.7 people per housing unit. Should the 1990

3 J-l



dwetling units through 199O.

Vacancy rates for housing units in Carbon County have not

been compiled. Telephone conversations with local realtors

inclicated that vacancy rates are very low, perhaPs between I or

Z percent. Using this range, Carborr County should have'between

gl and LGZ vacant dwellings in the srunmer of 1982-. Table Lz

indicates the. housing units in Carbon County. Stroutd this rate.

of vacancy be accurate and also continue, permanent housing for

rrorkers would not be imPossible.
;

j1'i.{.+'1i|t.'L.rtr,ilri{-i'dl.I.t#gi\..i."j.qjl-'!.l,aq;d-,*\i.|61!}^}*!1''i]{'.|.l;f

Transient hirusing' in the form of motel and hotel rooma

exiets. In Price, 4OO such ro(xla are aval'lable t vacancy rate8

are 5.5 percent in the sunmer and 26.5 Percent' in the winter

(Burnett, t96f). Applying the 5.5 Percent vacancy rate on a

yearly basis yietds 22 rootne available-on an Lnterim ba6id'

Helper has 164 rnotel/hotel roons availablei vacancy rateB are

45-3 percent in the aunmer and 5o Percent in the winte5r' or 89'

unita that would be availabl,e .on a temPorary basis baaea on the

aunmer.vacancy rate. Itlus, transient housing for the conBtruc-

tion'work force should be adequate.

B. EDUCATION

population projections be

hold constant, then Carbon

In the autumn of 1981. Carbon County

serrior high school s had enrol lments of

rrrith 243 teachers, for a teacher-student

real ized "ttl 
the 2 .7 household rate

County should expect to see 4,630 netr

elementary' junior and

almost 5, 000 students,

ratio of 20. 5. State

3-2



TABLE 12

OUSING UNITS IN CARBON COUNTY

Cs:nsug. DiviFio+

East Carbon Division

East Carbon CitY
Sunnyside CitY

He1per Division
:l

Eelper CitY
Scofield Town

Price Division
...+1r:$1r3;1t1; 1.,:;.i*.^,+ "',..t+€l i*.,.':i.iiti.; :'-.'' !hF. 

Eiai+atha Torrrn (Pt)
Price'CitY
ltellington CitY

r970 I 980

iuu

826
74

,"
I 

--

' ':1.,i'- .. -.r, -.'ir'tI'I t1
,J-

2, Qg?
277

938

726
202

2, L63

L, O72
89

.i..- 1-
5, O9l

.t, r',Il . r:r . r 
-'f]ti.i.'r, 

i*i r:e',i i.ir1

81
3 ,2O2

433

2L

10
o

8I

Percent
Chanqe+

30. 3

Potentiala
Vacancy

IT

I
7
2

29 .8
20. 3

i -i'f . '':" - :

14. I
53 .8
56. 3

45.2

,

Carbon county Totals 5 1642 I, r92

AFBgDU

Source:

computation.

u.s. Department of commerce, Bureau of the census, I98O
Census of Population and liousing, Advance Reports' Utah,
PHCEO-V-46r P. I0.

stancla.rds caII for I teacher Per 23 students

level, and I teacher per 30 students at the

high s'choot Ievels. Currently, education

strained in Carbon CountY.

at a.h= elementary

junior and senior

caPacity ie 4ot

Utah $tate Office of Education projections indicate that

enrol lnrent in Carbon County school s wiII exceed capacity by lUg

3-3
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i:
i

students for the rgg3*g4 school year. An additionar lt teachers '

would be required by Autumn 1993. Table 13 lists the 19EI

enrorrment figures by pubric schoors in carbon county. The

Notre Dame private elementary schoor enrolrs 3oo students and is

at capacitY.

To pro j ect the nurnber of students in carbon county through

lggo involves much suppos.ition. rf the demographic'distribution

of the lgg0 U.S. Census ie used, 22.2 percent of the Carbon

Cou1.",PoPuIationfa1Iswithin..n"'school-ag

Applying 22.2 percent of the population to the Pro jecteiil 1990

population of 35 , 159, then carbon county can expect ? ' 805

students by lggor of, 2rrg6 Etudents beyond the current physicar

of the school. An additional 96. teachers would be
CapaCity Of thg SCnOOI. 1:tn aqcrlElLtllar 7r' - t-'Est'

required by lggo shorrld the tr>opulation projections occur and,

shqruld the 1980 demographic makeup be realize{ '
I i "'r'

I
'*r Cbllege ot- n."rern Utah L! located 'in Price. " In 198or.

an.* College had an enrollment of 851 students '

C. }IATER

In ttre western United States, the supply of water may be

one of the more criticar elements that constrains growth. For a

socioeconomic anarysis the prinrary concern is for potabre or

culinary water and available water cgnnections'

Price has a water system that alsO service's Helper and

tJerlington that is approved by the state of utah Department of

Irearth. This system, part of the price River water rmprovement

3-4
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District, (pnwro) can oeliver 4 mirrion garrons per day and has

a storage .capacity of 5.75 million gallons (gngn, county and

Conrmunity Economic Facts, l98O)' Currently' there are 3'010

service connections, and the system can acco'rmodhte an addi-

tional40Oconnections'(UtatrEconomicFaits't*larch1981)'The
price water system can meet peak demand and stirl be adequate to

meet fire flows.

sI

}:

riit

!'
,.1:

!i

:,

ii
ri
rt

H

af,
tI
ar1

i)r

'1i

i,

s

I?tti
rJ
BI
Y;
F.

li

|i

ii

HeIPer, which also is serviced bY
'a

Improvement District, has a water system

with the capacity to deliver 4 million

storage capacity of 3 miltion gallons.

gannot meet peak demandi consequently'

I ittle gror*th (corumunity Economic Facts '

the Price River Water

with 1, 035 conne'ctions,

gallons Per day and. a

. The sYstem currentlY

Helper can acconmodate

Lg82l'.

scofield has a moratorium on nes hook=ups (Pleasant valley

prowth l,lanageurent PIan, 198I). The, sater 
"y-9.1*m 

can supl'rly 
"' .. ,.

. ', j 'i"'1r ' 't

gallons p:T day P9.5 connection , fignificantly 
below ttre 1oo ,

gallons pdr day required by the State of Utah Departpent of

Health. Tfre inability of the current system to support growth

may be one of the reaaons uhy the state Planning 'coordinaior' s

of f ice ( spco) . projeets little grmth for scofield through the

rena inder of 'thi s eentury ( see Page 2-1O, this report ) '

rn sunnary, price is one of the towns in 
. 
carbcrn county !'hat

can support additional growth' The water systems bf other

towna not consideria above (Hiawatha, East Carbon city' and

'werlington) also can support additional PoPulation ' l'flater

avairabirity wirr constrain popuration growth in scofield and

Helper.

',a
I

'.1

:,

f t
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SI'TIER 5YSTEI45
#

Price, HeIPer, and Weltington are serviced by the Price

River Water ImProvement DiBtrict (PRWID) ' The I'8 hrillion

. gallon per day sevte r system can suPtr'ort the population equiva-

lent of 24.Loo (BEBR, county and community Economic Facts'

fgSO). should the sPco population projectionS materalize' the

. syatem rrill meet capacity in 1984-1985 ' conaequently' new

. 
collection lines and expanddd ' treatment facilities sill be

needed bY PRWID after 1985.

ImProvements for the PRWID system are currently lSth on the

Utah Prj.ority liat, and wiII require $382'oOO of Fisca1 Year

.1983 Federal wastewater Funde for new collection lines (state of

Ut+ DePartment of Health, August 1982) ' Ilre. syatem ie ranked

- 5th for I9F5-I986 dollars, and wiII require $5'5 nillion to
i..:, . ,+.' r' .i,,r':- :.'l .,.- ,i.

upgrade. treatnent eapacity. ft. /*pd,i"iont'ia 4or e'iitfffon
', ----r.r. ' ' 'i, .: " :

gallona Per day; or suffLcient t'b 'suPport more than 5O'OOO

. people, rnore than Projected for carbon county through the year

,.'2009.

Scofield hae no municipal waatewater sy8tem ' sePtLc tank8

and pit privies dominate the inadequate system' Scofield ranks

36th in priority. for the Federal Haatewater Funds for fiscal

year 1983, or trehind Kenilworth, Price, and 'Hiawatha '

E. FIRE

D.

i

I
Carbon CountY

has 15 volunteersi '

relies on volunteer

2 pumper trucks, and

fire departments. Price

a fire station. HeIPer

3-7



I

:
has a volunteer force, I PumPer truck, and a fire station' Both

price and Herper have an insurance rating of 6 within c ity

t inrits . East CarbOn has a vOlunteer fOrce ' I FtumF€ r trUck ' a

f ire station, and an insuranc e rat ing o f 7 r'ittri,' the c ity

l imits . scof ierd has ? pumper trucks , but insuf f i'cient water

pressure to contain a nrajor fire ' carbon count'; tras 10 volun-

teers and 2, pumper trucks i the county carbon'iras joint tire

protection with price and Herper. Ttre county ins'rance rating

is I0, typical of rural cortmunities ( UI.ef<, County anci Community

Economic Facts, I98O-198I ) !

I,AI{ ENFORCE!'IE-hIE.-

Carbon County law enforcement is provided bt t4 sheriff

officers and 23 municipal officers, for an' off,icer-Per-l, oo0-

popuration ratio o f r. 6?, which is the ?th best i-n 
" 
utah ( state

- r ' t . ;i;dt

of Utah DepartlrenL. +f Public Sliafetyr f -9jF0 ) '. ltqr,o)veral-l Utah

ratio waa 1.68 officers Per I,OOO population.

price has L2 of ficers, 5 vehicles, and a jail' Eelper tras

5officers,3vehicl€Erandadetentionfacility.EastCarbon.
has 5 0fficers and 2 vehicres. scofielo tras r vehicre, but

populatlon is +I .93, comPared

of 58.83 . fo short, the crime

in magnitude than for the State

F.

I:Q

currentlY. no officer '

The cr ime rate Per I ' 000

with the Utah statewide average

rate for Carbon CountY is lower

as a whole.

3-8
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I:r G. TRAFSPORTATIOT\

The ma jor roads that wi r r lre considered f or rhe scof ierd

I*rine are state Route 96 which goes through scof ield, an<I' state

Routes 6 , Io, and 50 . Tabre t4 <tetair s the annuar average rtairy

traffic on the routes that r,uill be used either for haulag-e

( state Route 96 ) or as worker routes ( state Routes 96 ' 6 ' ' IO '

and 50).

TABLE 14

ANNUAL AVERAGE DAILY TRAFFIC

L9774 r9784 r9794 r980b 1981b

;

HiqhwaYs
J-

6 State Route .96 to
Scofield

6 North Including
HelPer

6 South Including
HeIPer . ' 

:

6 Price'BYPass.

IO Price Soqth Urban
BoundarY

' SR 96 North Including
Scof ieltl

. 96 South Including
Scofield

96 Cleari Creek

4, 45O

10,500

10, 2oo

I,iA

8, 890

385

4,085

1r, o25
I, _ ,.,!

ro, q00

NA

9, 5OO

190

r90

r70

3,,91O

- : ':. t.

11 ,.500
l.
'-.i'

r 1Ii OOO

- 8, OO0

9r9OO

195

r95

175

4, O55

12, 185

11,925

8, 290

lo, 4oo

200

200

r80

41325

12, 490

L2,225

8, sOCi

r o, 600.

500

385

340

500

480

a$ource:

bsource:

Tra-ff ic- o-n Ulab HiqhYgYgl,l?tt, $tate of Utatt
b-partlnent of TransPortatf'on '

Traf-Fi-c on plah Fiqhw-avl, L981r State of Utah
sPoratione

3-9



Iil Ttre design capacity of these two-lane roads is I'ooo

vehicles per peak hour. The coal haulage route will not exceed

aesig' capacity. Tlre fact ttlat traf fic fronr state Route 6 to

scofietd is. diminishing is significanr. . whire armost 4' 5co

rrips daily are recorded at the junction of state Routes 6 and

96, only 5OO trips dairy are recorded through the town of

$cof ierd. Thus, it aFpears that most of ttre recreatiorr traf f ic

stops short of scofield, lessening the intermingling of recrea-

tion traffic with coal-related transportation '

PIECREATION

rn the vi.cinity of rhe scof ierd !{ine are both pubtic and

private parks. Both the State of Utah and Carbon County have a

park. scofierd Reservoir has an annual visitation of 336'600'

or an average of 21040 visitors at any uiv,en time (preasant'
i'

v.arley 
tcro*th 

Dlalag-ement PIan, 1981) ' .Accordrng 
to the same

report, design capacity of the Reservoir is for 55O people and

r3T boats at .rI given time. Ttre state and carbon county both

recognize tJrat expansion of ttre facilities at . ttre Reservoir is

necessary.

other outdoor recreation activities ar9 available in

Surrounding countiesi e '9', Huntington State Park in 'EnetY'

canyonrands and Arches l{ationar park i^ Grand anc sarr Juarr

Counties.Ituntingopportunitiesexistinthel'lanti-t,a$aI
t{ational Forest in $anpete and Emery counties - Private hunting

clul'rsalsoexistinthePleasantValleyarea.

ri;

I
-ir

I
i..

:
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rt
Pr ice

parks with

activities

and movie

varietY of

in Price.
,f .. I ' i

has a golf course" Price

swimming Poo1s and tennis

in Price and HeIPer can be

theaters. Within Carbon

recreational oPPortunities

and HelPer have colllr'rurlitY

courts. Incloor recreation

pursued at bor.rlilg alleys

County and the towns' a

existg.

t

I.

Health care in Carbon

cians, 9 dentists, and lOO

Department of Health, 1981 )

fac iI itY I ocatecl in Pr ice '

are detailed in Table 15 '

compares with a statewide

Currentty' some citizens are

County is Fvailable from 15 PhYsi-

registered nurses (State oE Utah

. Castleview HosPital is a 70-becl

Utilization data for ttre hospital

The 61.3 Percent ocguPancy rate

average in 1980 of 69 ' I .Percent '

attemPqing to get another trospital

./i
:.1 .- i

, TABLE 15/

HOSPITAL UTILIZATION

-i

FOR CASTLEVIET{ HOSPITAL PRICE' UTAH

197 5 197 6 L977 r978 r97 9

2,691

r4, 763

5. 49

73

55.4

3, 054

L3 ,872

4.5+

75

50.4

3, 208

l5 , 173

4.73

75

55.4

3, 643

L7 ,4L9

4'. 78

75

63. b

3r476

16,l-15

4.64

70

63.1

1980

3r602

15, 693
Admissions

Patient DaYs

Average Length
of St.aY

Eecls (ave /Yr)
Percent

OccuPancY

4.36.
' 

70

3-1r

6r.3:

r
t
filo Source l Utah Department of llealth, 1981 .



coal mines have an anrbulance and trained

technicians (nurs) at each mine' Planning noht

have its own ambulance and EMTs for emergency
a

emergency medical

call s for UCO to

care at .the site.

J, FISCAL

The assessed valuation of the major entities has shown

g reat growth f rom 19?8 through 1981 ; howev€r e ttre g rowth is

misleading in that the state officials re-evaluated the property

during this. time frame. Ttre r9?8 assessed valuation is compared

wilh that for t98I in Table I 6.

. 
TABLE 16

COT-{PARATIVE ASSESSED VALUATION FOR 1978 A}ID 1981

Locale

ri'C"ti*r, 
bo.tt iy''

Price

Helper

Scofield

Carbon Hater
- District

Price River
tla ter
Di str ict

r9784

.

$62, 075, 860

. r0, 550 ,449

2, r 532, A52

' 130,155

62, O75, 860

39, 783 , 785

MiII Lernr

I
,rl; . . ., ., jr,

16. O
I

I

l,,i
r7:o

16. o

8.O

2.0

9.0

198Ib

I 02, O99., 999

7L,213, 402

FiI_r Lent

- 16.0

. r 4.44

. 8.0
'?.53

o. 50

6.79

dBurnegr F,"gur .Corn,ers F.eqio+ar_ corunlis+?n Po.uthelF!9rn
Utah n*

t Utah Foundation, Statis
L?8'2.t
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K.

Given the past growth in ttre area shown in Table 16, the

continuing residentiar construction, and the forecast growth,

t'e assessed valuation in carh,on county strourd continue to

increase . As shown in Tab,re 16 , nrirr revies have decl ined in

arr jurisdictions except carbon county, where the mirl revy in

rggr was the sarile as f or rg7g . No juri sdiction has approached

its lega1 maximun mill IevY'

GEHERI,L FUFD REVEI'IUES

Tabie I? presents the general fund revenues for the

prospective impacted entities. $ales' tax is the major so.urce of

revenue for muni-ciiarities except for scofield, where inter-

goverrunental grants (both atare aird federal ) were the' largest

revenue item. rn carbon county, the ploperty tax is ttre primary

rource af r€v€r'€. Alt entitiee l*oy ,"" o..00?s dolrars per
., 1

dollar local. opt'ion eales tax ' i ' ' ':

.. The entitites vary greatly in the amount of revenue

generatedi however, p€r capita revenue is around $rgo exiep-t=for

scofierd, ryhere revenue is armost g4oo per resident. rf the

-.^- ^-: r -l *arrrrlrr rrr; 
' 

'emoved frOm thg ScofigtdUtah and Federal drought grants are r

budget, revenue fall$ to a low $55.83 Per Ferson' user fees are

used by aI I entities except scof ield . By means o'f user fees '

grotrth can hetP PaY for itself '

llhile the water districts are not detailed on Table L7,

the price h,iver Trater rnprovement District has operating

revenues of $586r03g, comPareci with oPerating elcPensies of

?

I
f'l

3 -13
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$8I2, 698. tJhen $506' 551 in property

water district in 1980 had unobligated

of almost $OO, 000. Recent audited

Conservancy District are not on file

taxes are figured in, the

income less dePreciation,

statements for Carbon

uith the state Auditor.

I

L. GENERA+ F-UND E)CPqNDITUREfl

General fund expenditrrres, in teros of bottt actual dollars

and per capita dollars, are detailed in Table.18. Since a

budget is a numerical statement of priorities, then the. follor-

. ing conclusions can be drawn i .Price is concerned with sLreets

an6 public safety; Helper has per capita e.xPenditure levels

sinilar to price; Scofield spent more drougtrt relief ,' with

generat government the next highest level of per capita expendi-

tures.i and general .governrnent costs fqr Carbon County accoust

for almost 40 percent of operating costs, followed by public
t-

'i!

Parks receive more attention in the

the county' with Price residents paying

rnunicipalities than in

alrirost $4f per caPita.
-

AII juriedictions rely on transfer from aPecial funds to-

achieve a balanced budget.

SUI.$iARY

Thj.s chapter.has attempted to describe 1982 baseline

servi.ces conditions in Carbon County and selected juriedictions.

A sun1116ry of the services by town can be found in Table 19. The

next chapter describes the UCO impact on these environs.

l,l.
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IV. POPUI"ATION AND SERVICE II*IPACTS

GEI{IERATED BY THE SCOFIELD F1INE

. Current Planning

the Scofield Project

tion , 75 workers'wiII

loadout facilitY, 2O

ment, and 35 to drive

is for UCO, Inc. to begin construction of

in the spring of 1983. At peak construc-

be required as follows I 20 for the coal

for surface facitities and robd enhance=

the slopes for the mine.

I
I
I

t
t'
I
I

The combined peak workforce of 40 for the coal loadout

facitity, the surface facilities, and ttre road construction work

wiII be subcontracted to local conatruction firms. The 35 job-

slots needed for slope construction will be filled from ttre

existing poot of the unemployed. conetruction management and

engiireering. personnel may not be obtainable from the local

workforce. Shourd these professional and -n?tragqrial positions
l-:.=-.,:-; , . : i. I

,be ..filled' outsidg--qf carbon countyr; a temPorary iriflux for' Io
I

construction jobs slots can be expected. These. workforce

requirerrrents wiII trave some impact on the area as detailed in

the following section.

A. POPUIATION II'IPACTS

peak conEitruction of rhe $cof ield Pro j ect will occur in

IgB3, and peak operations in 19S5. Given the current economic

picture, ttris aBsessment assumes that local coal miners and

construction firms will be available and can Perform the

requisite work. Ttre in-migration requirements of 'the 
Pro ject

for 1983-1985 are shown in Table 20.
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TABLE 20

DIRECTJoBsLoTIN-MIGRATIoNFoRECAST

r 983 I984 I 985

Construction

ope rations

. Total

These job slots create additional increases in populatiort

vi s*a-vi s the moving of the r*orker' s f amiry into the Br€t r

and also by generating more economic activity ttrat induces.

peopre to move into trre area to parti,cipate in economic 'good

fortune. From Table 20 above, in 1gg3 the 10 construction
-t

job srots may not create the population movement typicarly
t',a'ssociated with energy.development; -Fi*ply becauae of the strort

I

term, transitoryr-'nitdre of consdructfbn'' Howeverl. for ttre

purpose of th+s report, it witr be assumed that ttie construc-

tion worktsis will move their families. Ttle assumPtion is 4ade

tci permit a potential overstatement of population gror#lh rattrer

ttran to understate that growth

In lgg4, S professional and managerial operations job slots

wiII be created, and in 1985, f,h additional 5 job slots will

becorrre neces'ary to achieve peak operation - Thus r 'combining

rhese srots wirr produce a total of r0 srots to be filred by

in-migranrs during the yeara of rg84 and 1985. These srots

represerit a permanent population increas€.

r0

10

5

5

5

5
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Apother contribution to population growth are the induced

or non-basic, job slots . Broadly speaking, induced job slots

occur in the traf and services sector of the economy and

support the needs of , in this case, the mining industry . !'or

qhe purpose of this assessnrent, a I . 6 multiplier is used; that

is, for' every direct job slot, O. 6 of an induced job slot is

generated. lJhile this multiplier is consistent with the Housing

and Urban Developnrent's Rapid Growth .ffom Fnerqv ProjFcts (1976)

and the Environmental Protection Agency's Action Hgn.dbooF

(19?8), its use probably overstates the indirect impact.

Thus , to compute induced labor, the .I . 6 ntultiplier is

applied only to Fhe . in-migrant job slots, since the indigenous

population currently receives goods lnd services. l{ultiplying

;.; by rhe t0 conr.ruction job slots filled by in-migrants

predicts 6 additional' nonbasic inaucJa in-migrant job slots. In
!

lg84 and 1985, another 6 additior,aJ' nonbasic induced in-migrant

slots wiII be filled, or 3 in each year.

Itre argumenr can be made that rnore people may milratj to

al" are.a in 1983 to avail themselv.es of appa'rently improved
'- 
--economic opportuniti€ s r- however, the short const.r ucLion season '

coupled with an existing unemployed labor pool, 
. 
mitlgates.

against a Iarge migration in I983. More IikeIy to occur

econonically is that the existing labor force participation rate

may 1ncreasei that is, Iocal residents may enter the labor

forcer possibty on a part-time basis to assfst' in the provision

of services.
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it*l t,enrograSrhic Cata frgtrr the 1980 U'S. CenSuS were used to

caI cu I.rtc the po[]ulat ion iml.ractS qeneratetl by the lO construc-

Lio' in-rrrigrcrrrt ctirect jo1, slots, Lhe I0 olteratiorrs slots, aI.r.l

the I? total incti-rect slots. To corrpute t}re percerrtage of.

frt€lr. ried-ver sus-sirrgle pc.'pulation r the data base genqrated by

the corrstructio+ tlorker Pro-f ile (hountairr west Research' lnc.,

Ig?5 ). and by the Bureau of Feclanration' s Const.ruclion llgrlrgr
$urvev ( CSalmers, I g77 ) ,was used. Ttte populatiotr " inrpacts are

shown in Table 2I.

TABLE 2I

POPULtrTION II1PACTS CF FORECAST IN-T'IICRAbITS

In=Migrant In-Migrant
IJi rect Direct I n-Mig rant

Ccnstruction Operations Indirect Total

Total job slots
Single (24.68 ) a

' Dlarriqu ( ZS.4t )

l,tarried, houlti [iot-*
P-.elocate Far.iilY
(zo.5t ) a

Fanily Present

Housetrold tiize
of 3. O3b

Total PoP. IrrtPact

AduIts

Children

L2

3

I

o

9

2

6

I2

l0
2

t,.8

22

16

26

IB

B

1E

30

2L

I

32

7

25

23

16

2

23

4G

7A

55

n

b

l4ountain tlest Re searclt , Inc - 1975 . -

Average household size of 3.O3 (to avoid double
countLng, 2. 03 was multiplied by " family present" ) ,
t96O U.g. Census, Carbon County, Utah.
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E. ltiCItLlASED POPULATION DEI'IANIrS

Tle principal purpose in computing the probable demographic

profile of the in-migrant population is to oetermine the

Fotential irrrpact on the school system. To compute the age

of the children who wiII in-migrate, ttre age distribution

data for Carbon County (fable fl) were used. The age data

indicate that 12.6 percent of the ctrildren will be less ttran 5

years of ager or less than school age; the remainder of.the

children will be school age. Table 22 sunrmarizes the impact on

schools.

TABLE 22

II,TPACT OF SCFIOOL-AGED CEILDREN

.. Combined
Construction

..: j .-' 'and Operation i Indirect
i

I
@il ' Itotal

Total Children

Unoer School Age,
5 years' ( fe .6t )

Schdol Age, 5 'to t ?
years (87.4t)

I4

L2

2 3

20B

. A sufiunary

place on Carbon

of the demands that ttre

County resources is given

Scofield Project will

in Table 23.

o
(
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TABLE 23

PRO.]ECT DEMAND.S ON CARBON COUNTY RESOURCES

School s

FIou s ing

llaLer ( 100

Sewer ( fOO

gal/capita day)

gal/capita day)

An adqitional?g children

32 units

?,800 gal/day

?. BOO gal/a.y

The transportation impacts of the populatiori

sumnrarized in Table 24.

TABLE 24

WOITKER TRAN$PORTATIOH IMPACTS

increase ire

' Peak
Con struction

Peak
operation s

Daily Trips to ,Scofield -.

from Price-HilPer,, "

As er:ming 3 Buses --+nd,.
t5 Auto TriPs for:
Construction

Daily Trips to Scofield
from Price-HelPer'

.Assuming 4 Buses
and 30 Automobiles

Totat RoundtriPs DailY

I

I ',

36

36

6p

68.

llhile Table ZZ detaits r,ihat the demand for services will

be, the important juxtaposition ie to determine if the comtrrunity

has Bufficient infrastructure capabilities in place to accommo-

date this 3-year influx of growttr. The supply-versus-demand is

sunrrteci in Table 25.
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. As indicated in Tabte 25, the conrmunities generally have

excess capacity to acconmodate the uco driven growth' Tht:

two exceptions are water connectiOns in Helper, and I aw ertfOrce-

nrent personnel throughout Carbon County

C. REVENUE

To offer a balanced view of the impacts created by the

Scofield project, the revenue that wilI flow through the

county also needs to be considered. Table 26 lists the public

expenditure Patterq -

TABLE 26

UCO EXPENDITURES

Pavr.olI ExPenditures
i t.

Utah Incbme Taxa
. .; . .H.r *..

Property Taxes

Cr.rugrly RoYal,ties

CapiFaI Exp.enditurPs'

Carbon CountY

Sales Tax

Outside Carbon CountY

Sales Tax

Peak

$2, bOO' OO0 annuallY
t-

i ' 89,8OO annuaffy
. 1. :-.

84, OO0 annually

3I,5OO annuallY.

I , OOO, OOO

50, oo0

,. 9, OOO, 0OO 
.

450, 000

($7, 500 returned
to Carbon CountY)

autah Income Tax is
r e turn , and far.rilY

2b+ of Federal income
of four, with standarci

tax, assuming a
creductions.

joint

4*8



I
(

,ilre rrlruvb ,,.eL,Ie 2(, Lentered utlly un tne diretjL tlxl't lrciiLurc's

irr ttre area. tiOwev€f; fClr eaClt dotlatr sFeIlt itr Lhe area

',,! L;C[:, a r.rttltil,Ij-er effect takes p]ace' F' t'icrllar rcceiveti

[,i- .r1 el:i]rloy€'e (rr a Ir-rcaI busitress frrrtl UC0. is s[,elrt oll <'rLiruf

r,rrr,*Js urrtl services in the area and is itr turn 'spent on aciui-

ticirol 1;c,rctis arrcr services. This multiplier ef fect increirses the

risc'al impact cf each clo1lar spent'

Tire clollar activitl, iuultiplier to be ttsecJ in this analysis

is Z .r,2. ilrat is, f or every dollar sf;ent by uCo an adrji't iotial

+r.02 frows through th; nrurtiprier effecr' Ttre use of tiris

nurt.il.r ier is substantiateq by trJo docurnents: i'he tjral' inqut:

uu Fput Stuol., and A- Guide to trethods f or Intpact +ssessrilelrt ' of

hettenr. ioal/lj-riergv Lev-elor;rnerrlr Pf€pareo by flre !'lesterrr CoaI

pla..ning Assistance project' for the'l4issouri s'iver liasiir conu'ris-
fr::s,

, W, . . .. si<rri (,Jan'uary, LgTgl . Thus, if lJ}lre 
,2'O? 

dollir activity nrulti-

.. ptier is applied gr.nly again:t the girngaf payrolt expenditure of,

g2.ti nilliott', then UCC vill generate $5'2 nillion of econonric

arctivity. conservativery speaking, not arr of this expenciiture
:;

may .occur in carbon county. For thi,g assessrnent, it was dssurr.€d

tlat only $4. o rrtill ion wil I be spent in the ccunty, r'rith $ I ' 2

'rirri'n 
<;f gcods.ancl services purchasecl outsicle the County'. A1I

of these f igures relrresent dfiFrual expenciitures. Thus ' af tcr

i'urr o'eration is acnieveu, these numbers tlilI ret'tain realonably

Ievel thrc'ugh the tst:ti 9f this decaoe ' '

b U li,LL. Ii- UOr-\L .,L bt lALi L b!iLt'.;''.]!t1u

?'ire fore1.ost it.,1,tictu itr this Chaptef nave beetr Ltaseci t.;no
(

L..
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asslrr.",l;tion of cotrtirru€cl staEnation in

urr€l.r!)loynret.t cotrtinr-tinE at 9 .percent '

provicte etl.clieousr then the intpacts

expecte<I '

t-tre coarl irruustrY uiLlt

$houId tliit assunrFtion

Cetaiiect below coulu 'k'€

ITiELE 27

IIIPACTL IF' ALL IJOP.hEP'S II{-FTIGIiATU

Igti3
Peqit ConstJ:.uctiP,n

Il i r.ect I ndi r ect Tota I

I9o5
Peal; Operaticn

Direct inuirect

irorlle rs

$irrg le (2.+. 6E ) a

I.larrieu ( 75, 4t )

?ot.-*I

I{arrieci, tloulu nct

t e I oca te B-ar.ti IY
.( 26.5t ) a

t-it.

- Ijam+IY' Pre-eent

Ficus eliolcr .9ize
of (3.o9)b

Tc-tal Popu iation

Ir;ipact.

.AcruIt 
s

Cli i Id ren

75

trJ

57

15

t,42

B5

160

i 17

43

45

I1

34

9

25

51

120

29

9I

24

67

r36

25t)

Iti?

c9

110

27

E3

.22

6.1

L24

234

1?1

b3

tu6

It-

5n

13

37

75

- 141

IO3

3't)

l Ttr

43

r33

.35

98

r99

375

274

IOI

I

t
I
I
j
i/

96

70

2b

toi-rcruttta irr l.€st llesearch, I'trc . 1975 .

bJrver ege lroubetrtrltj size cf 3. uJ ( uo
trcr$ t.,iItiL,Iied by " fatrrily presetrL" )

uoutrty r Ltalr.

avoiu cot iL'Ie counttn! r z - Qs

, I9L0 U. S. Census, Carbon

o
(
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Assuming that the coal market wirr improve dramatically'

even to the extent that al t of the scof ie ld pro ject empr oy.ees

must -migrate to the arear ES displayed on. Table 27 ' then 'this

proj ect would be responsible for 6 Percent of the growth

increments through 1gg5. combining direct and indirect srots'

uco wourd account for rr percent of the growth in 1985' By

L990, uco would be responsible for 4 percent of the increase

front rgg3 to rggo. rt must be stressed that these percentages

. ":" tf,rF if and only if no Carbon County wo-rkers were available

f or hire. -

In a study done by John Short & Assoeiates' ITe". ii 1980'

go percent of barbon county eoar miners l ive in t-trat county''

Thus, assuming the coal surge. scenario to be true, most'of the
j

workers wourd either originate in or move to carbon county'
:l-

with cort'struction, the surge scenario' courd be accbmmodated
+: * 

-i : .;"

through the use of' transient housing. For operatiOnS, there'

r*ourd be a shortfalr of approximatery roo dwerling units r*hich
I

wourd 'also indicate a shortage in water and serrer connectl-o.lls '

Ttre coar market is currently soft. Ttre- events that may

'i ed tb der tatingtrigger a slronger tocal market are tied to decisions re'

to the rntermountain power Project, . and to export coal deci-'

sions Since these decisions have not as of yet been nade' it

is diffieurt to judge wtrether the aurge scenario is api)licable

. in the next fer,'l years. Ttlus, UCO suggests mitigation neasures

that offer frexibirity to both the county and the company'

4-11



Li. SOCIOLCOI'IOF,IC t\iITIGAI'IOtl IqEASURES
.G

' t'lc.rnitoririq SYstet.t

For the construction effort irr 19b3, local firms have

subr.itted proposars to ucc to be subcontractors on vario'us

aspects of buirding the facirities and driving the slopes.

Thus, .uco f eels conf ioent that rilost r.rf the' skiltecl ancl setni-

skilled jobs wilI be Performed by local conPani.*=' liowever'

f or botfr constr uc t ion a nO ope rat ion ' a monitor ing sys tern i s
;

Srro;rosecr. Each nevJ hire wirr be asned to comprete the forrow-

ing que*aio.rrraire I

tlatne

1. . I currentlY live in

2. I have I ive<t ttre re for -, Year s
t year )

3. Refofe living Iived in t-here,

I

!

t
i

I

4.' I .( circle one )

OtJft'

' rent

Iease

my

5. Previous

Locat ion

Employer

I
(' 

'

6.

7.

In what town do You

&. t'iarital Status:

do rnost of Your

sing Ie, nrarried

shopping?:

( if divorc ed/ seParated,
circle sfngle )

reode)
(use months if less than

ffie oFfown) IZEI code]

(circle one)

apartment

condominiun

house

mobile home or
vehigle

r ec reat iol-re I

4-L2



b.

C.

d.

family currenty Iiving with You?

of chi ldren

Yes IloIs your

llumber

Number of children in school

The 'results wit I be tabulated and available upon request '

From this questionnaire, uco can assess the origin of their

workforce as werr as determine the settlement patterns of

tbe in-migrants. .Also, data on housing, family'size and

education . are . col'lected. From these specif ic data items,

community inf rastructure impacts can' b.e cal ibrated '

Bus Transporation

rn order to abide with the state and local decision to'keep

growth in scofield to a minimum, workere witl be bused from the
..

price-Helper area to the mine site. Ttre bus route wilr origi-
i'

nate in Fric'e and wilr then proceed ,,,to Helper. Ttre bus system
-: 

^E

is".slated t_o originate 
'in the Pricd-Helper area because o'f tfie

Job service data indicating this a.rea t-o have the largest

unemploygd coal labor force in the county.

I

I

i
t

- 
insufficient labor force exists in the

determine when an Insufll-cLent I<llr{J JLJ''sbe +r'

price-Helper area. Any changes in the bus route will 'be

discussed with both county of ficiars and wlth state of fi'cials '

Communication

The bus system also serves as an internal fionitor 'to

of ensuring continued

for industrY to keePI
(

One of

CountY and

the more imPortant asPects

State planning efforts is

4-r 3



of the raPid enerlly

suggests that locaI

change IP th*Y are

l" 
project seoPe.

these officials abreast of the progress the Project '

UCO has been discus s ing both the progress and at :imes r rloil-

progress, of the scof ield Pro ject r*ith relevant of f icials '

UCO proposes to continue to conmunicate the status of the

pro j ect with these of f iciar s . t{hether the means of communica-

tion consist of a quarterly Progress report' of an in-person

meeting (format or ad hoc) should be discussed'

-Ttre purpose of the communication measure folrovs from much

development socioeconomic literature that

governments can be quite adaptive to

informed of schedules and any. changes

Bankinq .

uco proposes .to -use l.ocal- financial institutions for ttreir
";-

ctrecking acgount. - 
*uge;,of rocar ..-banks not only expedites

iashing checks, but more importantry, ttre practice increases the

amount of rnoney that banks can loan out, particularly for 
.1"*

homes.

This report is intended to assist Carbon county and stale

officiars in assessing the socioeconomic impact of the scofield

projeet. uco looks forward to discussing this report with

relevant of ficials. For more information on ottrer aspects of

t'e scofierd project, Frease consurt the Mining and Reclanation

p ran subnitted to the utah Divis ion o f oi l, Gas and trtini'g -
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NOTSE

There are no established Federal, State, or local noise standards that aPply to this area.
Ambient noise consists of typical forest sounds and distant traffic .on highways and
roads. Ambient noise levels afe estimated to be about 45 decibets (CBR)' which is iypical
of such settings.

SOCIOECONOMICS

The area of influence for the proposed project includes Carbon, Emery, and Sanpete
counties. The closest city of any size in this area is Price with a 1980 population of
slightly more than 9,000.

Total baseline population is projected to be 627 1869 for the three-county area of
influence by the year 2000. There has been a net decline in population for both Carbon
and Emery counties and an increase in population for Sanpete County from 1980 to
1988. All 3 counties have seen a rise and fall in their population base since 1960.

Demographics reveal a predominately white and native-born (to the region) population in
the area, evenly split between male and female and somernhat young€F, on averager than
the State at large.

Carbon County has, by far, the strongest economy representing more than 50 percent of
the total personal income in the three counties. Mining is the dominant earning factor in
Carbon and Emery counties. Mining and transportation/utilities are the two dominant
components of the economies in Carbon and Emery counties. Only in Sanpete County is
there a significant farm component to the county economy.

Generally, the three-county area is experiencing an overall decline in its economic health
according to the Utah Division of Business and Economic Development. Most
employment activity is taking place in Carbon County.

Carbon County's nonfarm jobs in the second quarter of 1989 totaled 45 fewer than the
previous year. The loss of jobs in coal mining (Zl0 positions) was not offset by gains in
services ( t t o positions), manufacturing (50 positions), and government (40 positions).

Emery County's nonfarm jobs increased by 50 positions over the same period in 1988.
Most of these jobs were in heavy construction. Mining reported the only significant
sector drop, losing 20 positions.

Sanpete County reported an increase of 260 positions in nonfarm jobs from the second
quarter of 1982 to the second quarter of 1989. These jobs primarily were created by the
construction of the new regional prison (which employs ?Li workers). Manufacturing
created I00 new jobs in food-products manufacturing.

From I97g to 1985 average real output per Utah coal miner increased at an average rate
of 7.6 percent per year because of increased use of longwall mining. This was higher
than the national average of 6.97 percent and considerably higher than the period of
1969 to 1979 (0.96 percent per year for Utah and 0.49 percent per year for the United
States).
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Tabte 3-8 summarizes employment data in the area of influence for t988 and 1989 during
the period April through June. Government, especially-loc_al governmentr dominates in
both' Sanpete County End Carbon County. However, in Emery County mining iq 

-t_lt"
largest employer. Mining provided 13 percent of the iobs in the th.ree counties in 1989'
which ranked it tfrirA aneid of services ind behind government (first) and trades (second).

Nonagricultural jobs constitute over 88 percent of the total civilian labor force in Carbon
and Elmery counties for both t9E8 and t989. In Sanpete County.the flgure drops to 60
percent, ieflecting a more significant agricultural. sector than either Carbon or Emery
tounties. Unemployment in all three counties is highr but it is highest in Sanpete County.

Table 3-9 reveals that Carbon and Sanpete counties are only in fair fiscal condition and
that Emery County is in poor fiscal condition. Net business creations in Emery fo_unty in
l98G was a loss of two. Carbon County lost six businesses in the same year and SanPete
County gained seven.

Mine EmoloYment and Production

In lggg the skyline Mine operated by utah Fuel expended $+gr+ggro00 on mining
operations. Tabulation of the distribution of these expenditures is presented in
Table 3-[0.

As of November 15, 1989 there were 251 people employed at the Skyline Mine. This is
expected to increase to 300 by 199t, wlth continued planned expansion. The distribution
of the work force is presented in Table 3-lI.

The impact of Skylinefs mining operations uPon the local labor force is large.
Maintairiing this coniribution to the local economy and developing 

" 
modest expansion of

mine operitions in l99l are, according to the operator of the mine, closely tied to
relocating Main Line No. 41.

Pipeline Constnrction

A description of methods that would be used to construct, the pipeline is_ provided in
Appendii A, Questar Pipelinefs Preliminary Construction, Operatioh' and Maintenance
Pian. Table i-tZ provides a list of pipeline acquisition, constructionr reclamationr and
annual maintenance cost estimates for each route.

Coal

Value - To determine the value of the coal beneath each of the proposed routes, the
tonnages of recoverable coal estimated by the BLM were multipligd b1!25.00 per ton'
the aierage for State spot and long-term sales (refer to Table 4-3 in- Chapter. 4). The
resulting f-igures are bas-e values of the recoverable coal and do not reflect consideration
of operating costs.

Royalties amounting to 8 percent of the value of Federalr mined coal arg paig to the
Feieral government: Fifty-percent of the E percent (which is 4 percent) is then disbursed
to the Slate of Utah and tircal communities. All figures, both royalties and values' in
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Table 4-3 are approximate. Royalties are
coal is privately owned. Table 4-3 does not

paid exclusively to the owner when the mined
'include royalties for private coal.

prior Rights - The existing pipeline has been_in plage since 1953; whereas' the skyline

Mine permit has mor* .*."hiry lJq" issued. The'existing pipeline, a legitimate surface

use, is protected from rr.r* ui Fua"r"l and State regulati,ons-and Iease stipulations' It is
the responsibility of utah Fult, the compan{ whosd. mining. activities would affect the

existing pipeline, to *r.,rqr* ir,it it is nbt iamaged. by mlning activities. under the

current situaiiori, uturt 
- 
Fuet is f inancially respolsible for protection of the existing

pipeline against damage caused by subsidence'

If a bypass pipeline is constructed on public land where no leases currently exist' but a

lease is issued in the tututll-au*rtur'Fipetine youlg have prior. rights' If the m.!i1s

company chooses to extrait'cott beneath tle pipeline, thei minin.g comPany. would be

responsible Jor *nruiing the continued use and oieiation of the pipeline (as in the case of

this proiect).

However, if a bypass pipeline is constructed on land where leaseholds or private

ownerships exist idal ownirs or lessees would ,have. prior rights- In such a caser Questar
pipeline would have to financially nlgotiate with the leaseFolder or owner for the rights

to the coal benearh trre propoi.i piilhinE. 
- 

oth*r*ise, Queslar Pipeline would face the

potential of relocating 1e{f,.- _ tE"t:ition costs f or bothi surface rights-o{-*"y 
-and 

coal

have been estimated in Table 3-12. seg;en$ 5161 8, and 9 in the valley camp Triangle;

and 20, zt, and 22 along tne winter Quirters Route, and Segment I along the Gooseberry

Route wouid cross lease? or private coal'

o *" Dreference would be to select an unencumbered permane* rocauon ior..ne. prpe'ne

- i;'#;|f,'ililil;;"1.i'rhi;iui*i i"*Jtion, or ionftict with mining activities.
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TABLE 3-IO
SKYLINE MTNE EXPENDITURES' 19EE

Wages & Benefits

Federal, State &, Local Taxes

Royalties

Additions Property, Plant &, Equipment
(excluding sales taxes listed above)

Operating ExPenditures
(il;i"dilfi otdur assessments, operating supplies'

iues and-services not included in the above)

L0r27l, ,000

9,444,000

7,281,000

5r064,000

t 6r428,000

4Er4E8r000l

ffiofromJohnM.Garr,Coastal5tatesEnergyCompanylUl6/E9
I Excluding interest payments or non-cash expenses such as depreciation'

I

I

I

I

I
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rl TABLE 3-T I
DISTRIBUTION OF SKYLINE MINE WORKFORCE

Number of Percent
I County Employees of Total Vorkforce Employed. Percent employed Percent
I

Carbon 36 14.3 E660 E028 92.7 632 7,3

I Emerv 3 1.2 3620 3403 94.0 217 7.0I'- Salt Lake 4 1.6 363,430 351,073 96.6 12,357 3.4

El sanpete 135 53.8 6600 6032 91.4 568 8.6
Irlrrt Sevier 7 2.8 6550 6216 94.9 234 5.1

rr Utah 66 26.3 113,280 109,202 96.4 4078 3.6

I

I TOTAL 25r

t

ro SOURCE: Memo from John Garr, Coastal States Energy Companyr il 116189

I
I
;

H

;

;

I
H
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Alternative A - No Action
nli*tn*tiveB-Leavein' 'if"i"' Full Extraction Mining

Alternative C - Burnout Canyon Route
(1)
(2)
(3)
(4)

Alternative D -
GooseberrY Route

ValleY CamP Triangle Connectors

( r)

^(2)$r

$ 4,6lz,Eoo

$ t 1,464,640

$ 6,264,000

ffi

TABLE 3-12

E5TIMATED^.qHf,H+?ilittFi3HrTFlfr 8f; ft 
*'IoN'AND

Constnrtion Annrral Maintenatrce

Acqrrisition and Rectatlqlion (entire route)

0$
0$

0

31334,000 * *

211971000
I,8981000
2,953,000
2r654roo0

3,937,000

S 24'3oo t
$ t46'650- (t5-20 Years)

26r8?0
27, I 80
28,062
281220

30,060

I,Eoo
t,620

900

36,630

36,000

$
$
$
s

0$
0$
0$
0$

$
$
$
s

s0$5 z,4oo,ooo $i r,goo,ooo $

24o,5oo $
Zll'rlOO $
i r +,loo $

Alternative E - Winter Quarters Routes

( t)
(wiirr'segments 19* and 23*)

t2)
(wiirr.segment l9t)

ii=fii

.,. ijfri*;1lli".t'elt',ffft"'jlombries and pipins to modify system to backfrou' sas to

-",",iit::iT:;'*t.Tl*:S-'""t-elffi:'*"-H*i,:lil"i*iillo:,Sl;"iWi'TB$*'.
anY speciar m[rgation mea! ncs or recl'amatlo

reiocited.
b!Acquisitioncostsincludcacquisitionofprivateandteasedcoalandsurfaceright-of-way.

$ 4,l4 t,6oo * ** $

$ 4,o92,ooo $



SOCIOECONOMICS

If construcrion of the selected proposed route (if any). is not, completed by the'Fall of

lgg0, an additional i to g m,i,t bt recoverabte coal could be Jost. Una.nticipated

construction problems, strikes, adverr* **"ther conditions, litigation, and surface right-

of-way and coal acquisition could c"ur* 
- 
delays unless mitigEted by using additional

personnel and equiPment.

Specific DescriPtions

Atternative A No Action * There would be no costs associated with construction or

acquisition. costs for annual maint*n.n.* of the existing pipeline is about $2+1300'

As discussed previously, if the pipeline is left in place 
. Tq {uTV protelted from

subsidence, utah Fuet would be abie'to *in* only.up to'one-third of the recoverable coal

resources by full support *ininlG"u,lg *ort of-thi recoverable coal unmined. There is

an estimated zT.6 mmt of reco-verable-coit u*neath this entire route with an estimated

value of g690 million. up to ippioiir"i"rv $eg.g million in royalties to the Federal and

state governments wouli not 6* reafizJ ft ir,"-pipeline is fuliy protected and the l4'9

mmt of coal under it are nor mined. The loss of 
'riuenue.generltqd by mining activities

ii:;.; ;;;; benef its, supplies' 
. 
taxes.r-gguipment). excluding royalties would amount to

iiii.+. ;:iliil (baJea bn extrapolated t 9Ed e-xpenditures).

Alternative B - Leave in place, Full Extrastion Mining - Protecting. the pipeline in. place

over the Skyline Mine permit aie" involves some elemEnt of risk such as the possibility of

damage to the pipeline r*rutiing in I jlopp"g*.gf ,rhe natural gas flow and liability to
those end users whose gas ;#if *oula be curiailed. If the pipeline were to fail during a

time of year when access ii-iiritively_ uiry, the cost associated with the required repairs

would be tow but reestabliri.rft;*tuic* liter interruption is estimated at $1 million'

il
tl
q
ftl
T
x
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Should a pipeline failure occur during the winter months it becomes questionable that
service could be restored promptly. During a mild winter the large machinery required
may be able to access much of the pipeline, but during harsh winter conditions it is
virtually impossible. Service to customers could be interrupted for an extended period'
potentially causing in jury or death and placing virtually unlimited liability on the
companies involved.

The costs below reflect the most likely case for protectint the pipeline in ptace on the
Skyline Mine permit area. Costs for pipeline protection off the Skyline Mine permit area
have not been estimated but could be of equal magnitude. There would be an up tront
cost for engineering, legal, FERC application and permits of $411300.

Southern 1.65-mile Portion (overlying 3 minable coal seams) Installation of the
redundant line is projected to cost $1.3 million. The southern ends of the pipeline most
likely would have to be replaced after each seam is mined. Questar Pipeline believes
that the entire line would have to be replaced after all of the seams have been mined
because the gas transmitting capacity of the pipeline would be decreased by stress. It
would cost about $90,000 to remove the redundant line and reclaim the disturbed area.
The total construction cost of a redundant pipeline for the southern portion would be
$2.1I million.

Northern Portion - The northern portion within Skyline Minets permit area is 2.6 miles'
long and wo,uld be undermined only once. Installation of the surface line and monitoring
would cost $1.993 million. Replacement of the line at the end of the project is estimated
at $7591000. Removal of the surface line and reclamation would be an additional
$ 1381000. The total construction costs for the northern portion would be $2.89 million.

The total projected costs for the southern and northern sections (including engineering,
legal permlts, and FERC application) would be $: million. Annual maintenance is
projected at $ 1461550 for 15 to 20 years. There would be no costs for coal or surface
right-of-way acquisition.

There are an estimated 27.6 mmt of recoverable coal beneath the entire route with an
estimated value of $ggO million and Federal royalties of $55.2 million. Approximately
12.7 mmt of recoverable coal worth $3t7.5 million and Federal royalties of $25.4 million
would be impacted off the Skyline Mine permit area. Beneath the pipeline within the
Skyline Mine permit area, there are an estimated 14.9 mmt of recoverable coal with a
vaiue of approximately 5312,5 million and Federal royalties of $29.8 million.

An estimated 40 contract personnel and t0 company personnel would be required to
complete the construction of the redundant pipeline. Actual construction would be let on
a bid basis. Assuming that the successful bid is made by a union contractor, in which
case 55 percent of the employees are estimated as local hires, the beneficial impacts
upon the-local labor force ioutd be approximately $831200. A nonunion contractor would
most likely bring his own employees, but could hire locally. Assuming that the nonunion
contractor hires t5 percent of his employees locally, the beneficial impact upon local
wages could be approximately $t9r200 for a 20-day contract period.

Those pipeline workers not living in the area would purchase food, other goods, and
lodging locally. Estimated expenditures could range from $26,400 to $481400 over the
40-day period.

I
f
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Finally, during construction of the redundant
purchasing equipment usage locally. This includes
This is pro-jecled to range Jrom $ t ,ge0 to $8,320.

Assuming a multiplier of 2.5, beneficial impact
pipeline upon the local economies could range from

pipetine, the contractor would be
rentals and fuel for heavy equipment.

from construction of the redundant
$tz:,goo to $294,000.

Installation of the strain gauges would require 22 company personnel 90 {"ys to
complete. No contract emplofees would be-needed. Wages would bg_qpploximately
$tOgrgO0 and the beneficial iinpict upon local economies is estimated at 52721250.

Some additional coal could be tost or temporarily bypassed under Segment l8* to protect
the pipeline if the redundant pipeline were not completed in 1990.

Alternative C - Burnout C-anyon Routes - Relocation of Main Line No. 4l to Burnout
Canyon Routes (l) or (2) wouli cost an estimated $2.2 million, 12,9 million for Burnout
Canyon Route (i)r and $2.6 million for Burnout Canyon Route (4). Any oj the routes
*ouid require 40 to 60 days to complete. Most of the construction activity would be

scheduled during the third quarter of the year so as to minimize, _impact upon the
environment. A; estimated 50 to 60 con$truction personnel and 12 to l5 company
personnel would be required to complete the work. Actual construction would be let on a
bid basis to a private contractor.

Total hourly wages to be spent during construction are estimated to range.from $320'000
to $i76,000 usinlg a rate of $20.00 pei hour for 50 employees -w91kjlq +0 da.ys.with up.to
60 empioyees w6rking 60 days. Assuming that the successful bid is made .by . union
contractor, in which dase as estimated 55 percent of the employees would be local hirest
the beneficial impacts upon the local laboi force could range from $e0grOO0 to a high.of

$3241000. A nonunion contractor would probably bring his own employeesr bu.t could hire
localiy, though probably considerably fewer than a union contractor. {ss-u$ing that the
nonunion con-tractor hiies l5 percent of his employees locallyr the benef icial impact upon
local wages would range froni almost $:0rO0O for a 40-day contract period to 586,000 for
a 60-day contract period.

Questar Pipeline estimares that l2 to t5 company employees wou.ld_temporarily relocate
to the job 

-site 
during construction. Those pipeline workers not living 1n.tle. area' both

hourly and company lmployees, would purchase f ood, other goods' and lodging locally.
For ifre union contractor (hireO locally) the estimated range of expenditures is about
$:O,OOO to almost $801000 over the 40 to 60 day life of the project. This also assumes 15

company personnel living in the area during construction. Th9 impact_.is more
consideiabie for the nonunion contractor who is bringing in most of his labor. The range
is $[ 27 1000 up to $ztgroO0, including company personnel.

Finally, during the construction of the pipeline, the contractor would be purctrasing
equipment usa-ge locally. This includes rentals and fuel for^ fr_eqvy_ equipment. This is
prblicted to ra-nge from a low of $32,000 to a high of almost $671000 over the duration of
the construction.

Local expenditures by the construction contractor could range from a low of $290,000 to
a hieh of $l t +'OOO ior a union contractor. For a nonunion contractor the range is
$ZOglOO0 to $i6+,000. Assuming a multiplier of 2.5, this indicates that the beneficial
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impact upon the local economies could range from $:ze,:00 to $t.235 million over the
tife of the project.

Annual maintenance costs would be approximately $26,820. construction, reclamationt
and maintenance costs and other impaits for future pipeline relocation over unleased or
unmined coal lands have not been eitimated, but could be of similar magnitude. There
would be no coal or surface right-of-way acquisition Costs.

There are an estimated 14.7 mmt of recoverable coal beneath Burnout Canyon Routes (l)
and (3) with an estimated value of $367.5 million and Federal royalties of $29.4 rnillion.
t*t**'pipeline would affect an estimated 2.6 mmt of recoverable coal with a value of $65
miltion'and Federal royalties of $5.2 million.

Beneath the entire Burnout Canyon Routes (2) and.(4)r there are an estimated l7.ll mmt
of recoverable coal with an esiimated value of $+ff million and Federal royalties of

5l+.A *i[ion. New pipeline would affect an estimated 2.9 mmt of recoverable coal with
an estimated value of '$72.5 million and Federal royalties of $5.8 million.

Some additional coal could be lost or temporarily bypassed under Segment 18# if the
pipeline is not relocated in 1990'

Valley Camp Triangte Connectors (l) ttrough (3) - T!* estimated 2.1 mmt of recoverable'
coal Leneatir the eiltire Connector (l) has E value of $52.5 million and Federal royalties
;iTr"t *if f ion. New pipeline would af fect 1.5 mmt of recoverable coal with a value of

5ll.l *illion and Fede.at royalties of $3 million. There would be no costs for acquisition
of coal or surface rights-of-waY.

The estimated 2.1 mmt of recoverable coal beneath entire Connector (2) has a value of

i.:i.f *ittion and Federal royalties of .$4.2 million. Ng* .pipeline would affect 1.8 mmt

of recoverable coal with 
" 

'"ifu" of $+5 million and Fedbrat royalties of $3.5 million.
Coal acquisition costs are estimated at $2.4 million.

The estimated 1.4 mmt of recoverable coal beneath entire Connector (3) has a value of

5it;liiion un6 Federal royalties gf $2.8 miltion. New pipeline.would affect 1.4 mmt of
recoverable coal with a u"fu" of $:l'million and Federit royalties of $2.8 million. Coal

acquisition costs are estimated at $1.6 million.

Gooseberry and Vinter Qrarters Routes Both routes would have larger beneficial
economic impacts due to construction upon the local economy. Capital- expenditures
would range fro. $3.9 million to $4.1+ miition for construction. Duration of construction
for both alternatives would extend beyond the 40 to 60 days for the other alternatives
unless additional crews and equiprneht are used. tn additionr both of the lo.nger

alternatives would cross private t,anAs requiring negotiation or condemnation proceedingst

factors that would potentially create large time delays.

Employment of tJt new individuals as planned Py.St Vliry M.inp to increase production

from 3.j million to 5 million tons per year could be delayed for a minimum of I year
( 1992-t 993).

During construction of either of the two alternatives, an estimated $6+O,OO0 to $gg+,OOO

in totEl hourly wages could be expended. This assumes an E0- to 90-day construction
period using one crew as described under Alternative C. A union contractor could
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generate betwe"l^i415'000,tP.11Tglt."t.$:gzr000 in wages. A nonunion contractor couldexpend between sler0oo and $I30,00'o in locat;;i;;.
Purchase of food, other goods, and lodging locally could ra.ngg from $tot1000 to $1101000for a union c.onlTacting c-omplnyr Theie e:xpendiiures wouldlincrease considerably shouldthe bid for pipeline coistrucliori ue awarded to a nonunion contractor. A low of $2jj,000to a high of $327,000 could be expended ir 

" "*ry iiGil;;;;;i;i- of piperine personnelrelocated to the area during constiuction.

Local expenditures on equipTflt us€ge would also increase for these longer route alter-natives. The range of exieircitures is-esrimated to #J;[/riA ;"taerogo.
It is estimated that a union contractor would contribute between $rg1,000 and $7621000to the local economy. A nonunion contractor would expend between $+ t:rooo and$:+l,oo0 locallv. Asiumins ;!,iryipti", of, 2.51, thele i*,l.1ugg9st a benefiCiar impactupon the local economy ringing frbm Stroli,loo--to $l,grz,56o over the life of theconstruction project.

Annual maintenance costs worrld be $301060 for the entire Gooseberry Route, $lgr3g0 rorthe entire winter Quarters Route (li inctuding_Segrn*ntt 19* and 23* that could not beabandoned, and $ru'ooo for the entire winGr"eui?iers Route fe)-including segment t9*that could not be abandoned. 
r-re t\vusL \j'l

The costs for construction, reclamation, and maintenance, and other impacts for anyfuture pipeline relocation over unleased or unmineJ coal lands have not been estimated,but could be similar in magnitude.

Acquisition costs, including costs to acqu{g rjchts to private and leased coal and surfacerights-of-way, are estimaied at^$4,6iirgoo rir trre-Go_oseberry Route, $ttr+g+ 1640 forwinter Quarters Route (l), and $6riar;"000 for winier euarters Route (2). Beneath theentire Gooseberry Route there ard in estimated I t.B mmt of reioverable coal with anestimated value ot $zg: million and Federal rorartiil; $ib.-o n.'it]ion. Beneath the areaof proposed new..pipeline there 
"t* an estim.teo i.G mmt of iecoverable coal with avalue of gz+o milrion and Federar i"y"rii*, 

"f sr+Z ,i.,'iuion.

Beneath the entire winter Quarters Route (l) including segments lg* and 23* there arean estimated 2t+,7 mmt of recoverable coal with 
"tr 

eiti-*aieo vatue lt SJil-i *ilion andFederal royalties of $+2.4 million- glneatrr tn* ii"i of proposeif new pipeline there arean estimated 17.4 mmt of recoverable coal with a value of $+l: million and Federalroyalties of $22.g million. $

Beneath the entire winter Quarters Route (2) including associated segment lg* there arean estimated 18.9 mmt of recoverable coal with 
" uirr-J;];izJ miltion and Federalroyalties of $29'2 rnillion. geneain- tn". area. of proposed ngw pipeline there are anestimated ll.6 mmt of recoverable coal with 
" !"fiu li'bE0t million and Federalroyalties of $14.6 million.

Some additional coal could be lost or 
, leTporarily bypassed under Segment tg* ifrelocation of the pipeline is not comptetia in l gg0.
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t{tine EmploYlnent and Pfoduction

Utah Fuel mined 2.263 mitlion tons of coal in 1988 and 2.969 million tons in 1989. Its
p1"n. i"tt for in.i*"ring tf,is to 3.48 million tons in t990. The mine is designed to produce

at a rate of J million lons per year, a goal Utah Fuel P_lary to. reach in the near future.
Holding rates of expenditures constant to output, the.-Skytine Mine, at 5 million tons of
pioauclion p*i-y*.i, could generate. almost- $90 million in expenditures Per .year in
constant dollars.' A; TA perc-ent of the mine employees . reside in Sanpete, Carbon and

Emery counties, the imt'act of mine operations upon the local economy is important.
no"e6fy $Z 

-miition 
in wages and beneiits now stay in the 3-county area; this could

i;;E;;t to $r3 million in c"onstant dollars with full production. Assuming a multiplier^of
Z.j, the annual impact upon the local economies of wages only could amount to $32.)
mitiion once planned leveis of mining are attained.

The loss of revenue resulting from a reduction or discontinuation of mining activities (i.e.

*"g*r, benefits, supplies, Equipment, taxes) *i+ royalties_excluded would amount to

$;B;i ;iui; bised in **traioiating iggg expenditures (see Table 3-10).
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FIGURE 8.4. THE WINTER QUARTERS ROUTE

Segments l2*, 20r ZLr 23*i variation Segment 22i associated Segment 19*

Segment 12* (3.7 miles in length) is part of the existing pipeline and for purpose of this
study begins in the northwest quarter of Section 25, T.l2 5., R.5 E. (SLM) at the
headward side of the Cabin Hollow Creek Drainate. The pipeline trends southeasterly
from near the junction of Skyline Drive and an unimproved two-track road, the latter of
which runs adjacent to the pipeline for one-half mile before turning south. One-third
mile thereafter, the pipeline begins descending some I,000 feet in elevation over the
next mile to the crossing at Gooseberry Creek, then ascends nearly 11400 feet over the
remaining 2.2 miles.

An unimproved two-track road roughly parallels the pipeline for some 2.6 miles beginning
about 0.4 mile west of the Gooseberry Creek crossing to the eastern end of
Segment lzt. The roadway crosses the pipeline at numerous tocations along the
segment.

Segment 20 (9.1 miles in length) trends east/west for approximately two-thirds of its
proposed length along the upland reaches of Winter Quarters Ridge before descending
iust west of Scof ield to crossings situated at an unimproved two-track road, Winter
Quarters Creek and Mud Creek. After skirting the southern corporate limits of Scofield,
the segment turns southward just east of Mud Creek atop the ridgeline separating
Pleasant Valley on the west and UP Canyon to the east for the distanceof I.l miles. Ai
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that point, the proposed segment turns east for .75 mile and then south for the remaining
distance.

An unimproved two-track road would run adjacent _to the propose{ pipeline segment from
the vicinity of Scof ield to the junction with either Segmenl 2L or 22.

Segment Zl (3.I miles in length) descends the ridgeline north of Broads Canyon crossing

"dng 
its course Z unimprovEd roads and the stream at the mouth of Broads Canyon

befole reaching and crossing Mud Creek. The. proPosed .pipeline segment then runs

uprtr."* ad jacEnt to and weJt of Mud Creek until the mouth of Slaughter. House Canyon
ilnrru the fipetine crosses to the east side of the creek near an, existing h.ighuray

culvert. Thb 'segment then continues upstream to connect with the existing pipeline just

east of Utah State Highway 96.

Segment 23* (t.i miles in length)r part of the existing p.ipetine, differs in elevation by

;";; ireOO feet between the-western end (lowest) in-a'eastern end (highest) of the

,"g**nt. ffreJipeline follows the ridgeline between Boneyard Canyon on the north and

t ti'gazine Canyl,i to the south and coniinues eastward to a topographic f eature. referred
to as ilThe Elbown. This location marks the eastern extent of the proPoEd- Ptpe]i1e
i*r*t" project and is situated in the southwestern quarter of Section 27, T.l3 S., R.7 E.

(5LM).

Segment ZZ (i.i miles in length) is an eastern alternative for the Winter Quarters
Roi.rte. The pioposed segment iilstead of descending along the ridgeline of Broads Canyon

li[e iegment ZL, sidles eastward and southward alonf ..tne.jPqer reaches of Broads

Canyon-before r*loining the existing- pipeline. at rThe Elbowtt. Unimproved two-track
road's exist adiacent to the proposed pipeline alignment.

Sesment l g* (Z.B miles of existing pipeline) is not a part of either W inter Quarters
R;"ri;;-iritr (il:- However, if eithei if'these routes is sllected, the existilg pipeline of

Segmeni ig* cannot be abandoned as it is needed to s.lpply_gas to a tap line that joins

Ma-in Line No. 4l at the western terminus of Segment l9*. Because this sqgment cannot
be abandoned, the environmental resources are iddressed along Segment l9* not as part
of the routes, but as a ,segment associated with the route.

The first one-half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeistern comPonent follows the ridgeline
betweEn Slaughier House Canyon on the north and Boardintlo_use Canyo.n to the south

and crosses 
"ild 

runs parallet to a unimproved road for nearly 0.5 mile at the western end

of the component. Rt trre eastern end of the segTfnt, the toPogllqhy. descends nearly

1,100 feet buer the last 0.5 mile, crossing StatJ Highway 96 and Mud Creek near the
junction with Segment ?3*,
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o
2 . 13 COTfi{UNITY INFRASTRUCTURE AND SOCIO-ECONOI{ICS

Numerous significant changes have occurred in the Skyline lttines
community infrastructure and socio-economic service areas since
the Permittee f i led its ltlining and Reclamation and permit
application in 1979. These changes and their effects are
reflected in the balance of this renewal update report.

This report clearly i llustrates that the operation of the
Permittee's Skyline Mines have had no negative socio-economic
impacts on the community infrastructure of the service areas of
Ca rbon, Eme ry r Sanpete, and Ut ah count ies . fn f act , the repo rt
illustrates that the development and operation of the Skyline
t'Iines has been quite beneficial and has provided support to areas
involved, and that planned future growth wi 11 have no adverse
effects on the four county service area.

In general, dramatic changes have taken place in the number of
coal mines in operation and the resultant work force reduction.
Severa I changes in coal mine ownership have a lso occurred. One

coal mining operation has had s€vera1 mine fires, whieh
signif icant Iy impacted the Skyline l*Iines ' service areas . Al l of
these changes have impacted the general economy of the 4 county
area to different degrees, and this uBdate report will address
these items in further detail.

o

The original survey done by the
addressed the capabi lity of the
Permittee's Skyline Mines being
Utah FueI Company employees.

Kaiser Engineers in August 1979

communities around the Coastal
able to accommodate the needs of

il

Our f ive year operationa I experience has shown that the
communities of Carbon, Emery, Sanpete, and Utah counties have had

and do have the abi 1 ities to provide the necessa ry
infrastructure, i . e. , community 'services such as water r s€wage

systems, housing r schools, _f.€creation, medical eare, land, and

commercial faci lities .
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The primary area contains those communities that lie within a 45

minute commute, and therefore are most likeIy to receive the
1a rgest inf lux of new res idents seeking ernplorment at Skyl ine .

The secondary service area eonsists of those communities
requi ring over 4 5 minutes commute time to the mine. These

communities are listed on the following page by service area
category.

Service Area

The Skyl ine Flines have a

the service area can be

inner circle is primary
seconda ry.

Pfejasant VaIIJ=y

Scofield (8 min.)
Clear Creek (8 min.)

rather large service area.
viewed as two concentric

to the Skyl ine ttlines ;

Conceptua I Iy
circles. The

the outer is

The newly constructed Eccles Canyon road (part of
completed with final paving by the end of the 1985

period. The construction of thi s highway has

PRTUARY SERVTCE AREA

Sang.ete .Va 1ley
Fairview (30 min. )
I{t. Pleasant (37 min.}
Spring Ci ty (44 min. )

Ivloroni (44 min. )

SR-z 54 ) was

. const ruct ion
facilitated

Carbon Cgunty
Price (50 min, )
Helper (44 min. )

employee travel to the work area and also has providect a safe and

short, year-round connecting route between Carbon, Emery, and

Sanpete counties r

greater distances and remain dependable, cdpable and safe workers.

Skyline employees are bussed daily from Carbon, Sanpete, and Utah
counties. A few employees commute to work from Sevier and SaIt
Lake counties.
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I
Ca rbon C-ounty

Wellington
Sunnys ide
East Carbon
Hi awatha

Juab -Co.unty
Nephi

sEcoNnARY SERV,ICTI AREA

Emery County
Cleveland
Orangeville
Castle Dale
Fe r ron
Hunt i ng ton

Utah County
Payson
Spanish Forh
Santaguin
DIapIeton
Sa lem

Springvi Ile

S_Angete County
Ephra im
I'Iant i
Gunni son

Centerfield
Fountain Green
Mi lburn
Sterling
Wa les

Earl ier emplolrment predictions indicated that some permanent

residents f rom these secondary service area communities wi 11

commute to the Skyline mine for' employment, but newcomers will
not settle so far from the mine. Experience with other mines in
th-e geographical area indicated that a 30 to 40 minute commute

over 40 miles or less represents the maximum that miners can be

expected to comrnute and still maintain a high degree of
reliability. The Permittee's experience at Skyline has shown

that with company bussing being provided, €ffiployees will travel
greater distances and remain dependable, capable and safe workers,

2.L3.2 Growth Capability

Experience over the past five years has shown that the service
area communities have had and do have more than adequate
infrastructure to accommodate the relatively small growth now

anticipated at the Skyl ine t'lines , See Table 2 . 13-I ' Growth

Capability Summary.
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o
TABI{F 2- 13 - t

GROWTH CAPABILIIT STJMMARY

Servi ces !

(Current !

Status) !

! Land For
f narnrrni t v ! l,later Sewer Eroans i on Schoo'l s Hosoi tal

Cormerci al
Housino Facillifies

!

Scofield ! New New Yes

! System System
!

Fai rview ! Upgraded Adequate Yes

None None

Unused None

Capaci ty

Unused Yes

Capaci ty

Unused None

Capaci ty

Adequate Yes

Adequate None

tuall
Surpl us

Surpl us

Surpl us

Smet t
Surpl us

Si gni fi cant
Surpl us

Signi fi cant
Surpl us

SurpI us

Hi nimal

Partial

Ful I
Conveni ence

Parti al

Ful I
Conveni ence

Parti al

Parti al

I'tt. Pl easant

Spring City

Pri ce

Hel per

tloroni

Upgraded Upgraded Yes

Upgraded Adequate Yes

Adequate Adequate Yes

Adequate Adequate Yes

!- -_ :

!

t Upgraded Adequate Yes Unused Hone

Capaci ty
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Communities in Carbon, Emery, Sanpete and Utah counties have

upgraded and are upgrading their infrastructure systems to better
serve the needs of their residents. Because of anticipated
growth in the late 70's and early 80's, all of the service area

counties upgraded or replaced many of their outdated comrnunity

infrastructure facilities, With the decline in energy demands

and resultant reductions in the work force ' many of the

communities now find themselves with surplus service capability.

2.13.3 Labor Force

At the time the Skyline ltlines were being planned and initial
construction st arted, there was a much greater demand for
employees than there is at the present time'

Employment in the coa I mining service areas has declined
drastical Iy. Sanpete, Carbon and Emery counties have a current
cornbined unemployment of 9.5t. Utah county had extensive layoffs
at the U. S. Steel Geneva plant . Since the Geneva plant has

resumed {uII operqtlgl, unemploYment leve1s in Utah County have

improved sIightIy.

Tab1e Z.Ll-l, 1988 Work Force Unemplol'ment Status, indicates f or

the above four county area a total of 5, I80 unemPloyed workers,

or 5,0t of the total work force, f,vailab1e for emplolnnent.

The current distribution of
manpower distr ibution levels
Permittee's Skyline ltlines bY

for the year 1988.

manpower, Table 2 . 13-3, shows the
and percentage employed at the

county and resPective communities

tables 2.L3-4, 2.13-5, 2.!3-6, 2.L3-7 and 2.I3-8 reflect similar
manposrer dlistribution levels for the Past four years, 1982

through 1986.

J These tables genera1ly reflect the uneveness of the Clemand for
coal over the past five years that has affected the Skyline
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o
I{ines ' deve loPment . Earlier predictions indicated rapid
escalation of manpoerer levels, gradual ly reaching approximately
900 employees by I99I. Instead, manpower leveIs have increased
only gradually, with intermittent reductions, Primari Iy in the
construction work force, to the current maximum of 232 employees

as of December 30, 1988.

Table 2 . 13-9 , showing proj ected manpower leveIs through the year
I9g I, indicates maximurn employment f igures to reach only 299

total employees during that five year period rather than the
original pro jection of 900. Ivlanpower f igures probably wi 11 not
increase beyond the 300 leveI, based on current production
proj ect ions .

Table 2.13-8 also projects the percentage breakdown by county
where Skyline employees will reside, based on past ex,perience.

Kaiser Engineers review of conununity infrastructure and

socio-economic aspects final report on the Skyline l*Iines

pro] ected a manning table for Pleasant Va 1 ley mines that
indicated a combined total of 1,420 employees for the Skyline
Mines and the neighboring VaIley Camp mining oPeration. Table

Z .L3-g ref lects the actual emplo1'ment numbers and manpower

projections to the year 1991 foI these two mining 'operations in
the Pleasant Valley area. Projections for the years 1987 through
lggI are based on actual known Projected coal demands for both
mining operations and reflect as near as possible actual manpower

needs in the next 5 Year Period.

Table 2 .L3-10 also indicates Va 1Iey Camp of Utah, Inc' s present

manpower residence locations showing a significant difference frorn

the projections reflected in the Kaiser Engineers report of 1979.

These changes in manpower residence locations indicate workers

are coming from communities that are capable of providing more

and better services, and thus are even further reducing community

impacts.
o
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'o TABLE 2. I3.2

1988 WORKFORCE UNEMPLOYIIIENT STATUS

COUNflT

CARBON

EI{ERY

SANPETE

UTAH

CURRENT
tf-oRKFORqE *

8,280

3,550

6, 190

r04,940

PERCENT
UNEFIPJ,OtsED

8,5

9,3

11. I
4.3

NO.
UNEI,IPLOEED

700

330

690

4,460

To.taI Unpmploye{- 5, 180

Current work force i s comprised of emPloyed workers and

unemployed workers available for work as of December 30, 1988.
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o TABLE 2.13-3
MANPOWER DISTRIBUTION 1988

UTAH COUNTY

Flapleton
Orem

Payson

Pleasant Grove

P rovo
Sa lern

Santaquin
Spanish Fork
Springville
Benj amin

Elkridge
Li ndon

Go s hen

CARBON COUNTY

He lper
Price
Scof ield
Keni lworth
Wellington
East Carbon

EII{ERY_COUNlY

Fe r ron
Cast le Da Ie
Emery

Hunt ington

PERCENT

0, g5

2.L6
3.02
0.43
I. 29

3 .02
0.43
9.9r
3,88
0.43
0.43
0.43
o-_4 3

26.72

I.29
9.48
0 .43
0.43
L.72
L._4 3

13.79

0.43
0.43
0.43
0.43
I .'12

PERCENT

4 L .'12

I 0.43
I 3.45

28 L2,07
I 0.43

1I 4.74
5 2.59

13 5.50
2 0.86

10 4 .31
30 12.93
9 3.88
I 0.43
2 0.86

-.1 0*43
L27 54.74

I 0.43
I 0.43
r 0.43
I o--4 3.

4 1.72

2 0.85
1 q'_4-3

3 L.29

IIANPOWER = 232

2

5

7

I
3

7

1

23

9

I
I
I

_l.
62

3

22

i
I
4

-t
32

I
I
I

I
4

SANPETE COUNTTT

Centerfield
Chester
Ephraim
Fairview
Fayette
Fountain Green

Gunni son

I{ant i
Itlayfield
I*1o roni
IIt. Pleasant
Spring City
Sterling
Wa les
Indi ano I a

SEVIER COUNTY

Aurora
Glenwood
Richfield
SaIina

SALT LAKE COUNTY

Sandy

West Jordan

TOTAL
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TABLE 2.13-4
MANPOWER DISTRIBUTION 1986

UTAH COUN]3

I,IapIeton
Orem

Payson

Pleasant Grove
Provo
Sa lem

Santaquin
Spanish Fork
Springville

CARBON COgNTY

He lper
Pr ice
Scofield

ElllERY COI]}ITY

Fer Tot

SAITT.. LAKE COUNTY

Sandy

2

5

3

I
3

2

2

I5
_8.

41

I
13

l.
15

t-

I
I

J
1

0.63
0 .53

0.63
0.63

PERCENT

L .27

3. 16

1.90
0 .63

r.90
L .27
I .27

9.49
5,05

25,95

0.53
I .23

0.63
9.49

PERCENT

0, 53

L ,27
3.16

13.92
0. 53

3.80
4 .43

6.33
0 . 53

4.43
8.23
4.43
0.53

_q.63
53.I5

2.53
I .2'I
1. g0

4.43,

r0.13

SANP.ETE COUNTI

Centerfield
Ches ter
Ephr a im

Fairview
Fayette
Fountain Green

Gunni son
IIant i
I*layf i e 1d

Ivloroni
DIt. Pleasant
Spring City
Sterling
Wa les

EEVTER. COUNTY

Au rora
G lenwood,

Richf ie ld
Sa l ina

I
2

5

22

I
5

7

10

I
7

13

7

I
-l.
84

4

2

3

J
15

TOTAL IIANpOWER = tsI

* Employees present IY res iding in Sevier County are recent
transfers from Coastal States Energy Company's Southern Utah Fuel

Company rnine located in Sevier County, Utah, 3n it is assumed

they will relocate in one or more of the counties closer to the
Permittee's SkYIine l'lines '
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TABLE 2.13-5
MANPOWER DISTRIBUTION 1985

qANPETE COUNTY

Chester
Ephraim
Fairview
Fountain Green

Gunni son

tlant i
tilayf i e 1d

Flo roni
I4t. Pleasant
Spring City
Wa les

2

4

19

4

I
5

1

6

9

5

2

PERCENT

1.80
3.60

L7,L2
3.50
0.90
5.41
0.90
5.4r
8. 1l
4.50
r.80

UTAH COUN?Y

t{apleton
Orem

Payson

Pleasant Grove
Provo
Sa lem

Santaquin
Spanish Fork
Springville

I
5

2

I
3

2

2

15

7

PERCENT

0.90
4.50
1.90
0.90
2.70
l. g0

1.90
14.4r
6.31

39 35.14

59 53.15

7 .2L
0.90
0.90

SEVIER COUNT{

Sa I ina
AuroraGARFON_-CpUNTY..

Price
Helper
Scofield

0,90
0.90

I
I
I

r. 80

r0 9.01
SALT LAKE COIINnT

Sandy 0.90

0.90

TOTAL MANpOWER = Ill
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TABLE 2. 13-6
T{ANPOWER DISTRIBUTION 1984

UTAH qIUNTY

American Fork
t{apleton
Orem

Payson
Pleasant Grove
Pr ovo
Sa lem

Santaquin
Spanish Fork
Springville

CARBON COUNTY

Price
HeIper
WeI lington
East Carbon

SANPETE COUNTY

Chester
Ephr a im
Fairview
Fountain Green
Flant i
lvlayf i e 1d

l'1o ron i
IIt. Pleasant
Spring City
Wales

PERCENT

1. 03

1.03
3.09
2.05
1. 03

3.09
1, 03

2.05
15 . 4 6

5.Jq
36.09

6, 19

1. 03

1.03
Los
9.29

2 .06
3.09

18.56
4.12

.5. 15

l. 03

5. 15

8.25
5, 15

2.06.

54.64

I
1

3

2

I
3

1

2

15

__6.

35

6

I
I

I
9

2

3

I8
4

5

I
5

I
5

J
53

TOTAL I'U{NPOWER

= 9J-
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TABLE 2.L3-7
I4ANPOWER DI STRI BUTION 19 83

UTAH COUN T

FIap l et on

Orem

Payson
Pleasant Grove
Provo
Sa lem

Santaquin
Spanish Fork
Springville

CARBON COUNjIY

Price
He lpe r

SANPETE COUNIry

Ches ter
Ephraim
Fairview
Fountain Green
Mant i
tlayf i e 1d

I'Io ron i
Ir{t. Pleasant
Spr ing Ci ty

2

2

2

2

3

1

I
t2
J
32

9

-J-
t0

2

3

20

3

6

I
6

I
I
54

PERCENT

2 .09
2.09
2.09
2.09
3.13
1.04
r.04

12.50
7 .29

33.33

9 ,38
1.04

10.42

2.09
3.13

20.83
3. 13

6 ,25
r.04
6 .25
8.33
.5.21

56.25
TOTAT I4ANPOWER

=9-6.
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TABLE 2. I3-8
I,IANPOWER DISTRIBUTION 1982

UTAH COUNTY

tehi
tllap leton
Orem

Payson
Pleasant Grove
Provo
Sa lem

Santaquin
Spanish Fork
Springvi I le

CARBON COUNTy

Price
He lpe r
East Carbon

SANPETE COUNTY

Chester
Ephra im
Fairview
Fountain Green
tllant i
Mayf i e 1d

Moroni
IIt. Pleasant
SFring City

PERCENT

0 .87
1.74
L.74
L.74
2.6r
4 .35
0.87
0.8?

13.04
9.70

35.52

7.93
1.?4

9j 8,?

10.43

I.74
2.5r.

2L.74
2.61
5 .22
0. 87

5 .22
g .70

.4.35
53.04

t
2

2

2

3

5

I
I

15

IO
42

9

2

-J.
Lj

2

3

25

3

6

I
6

t0
I
5I

TOTAL I4ANPOWER

= 115
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I9.ft.9

253

PROJECTED MANPOWER

TABTE 2. 13-9
PROJECTED MANPOWER LEVELS

1989 THROUGH 1997

Iqq0
299

RESTDENTIAL

Iq9 I
337

PATTERNS BY COUNNT *

COUNTIES

Ca rbon
Utah
Sanpete
Other

1989

110 .

46

7L

134

3

1990

no'
54

84

158

3

19 91

- Ilo. .

61

95

178

3

TOTALS 253

* Projections based on previous employee history
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EarIy projections of coal mine development in the Carbon/Emery

area have proven to be incorrect and far in excess of actual
eristing conditions.

Table 2.13-11, which compares the projected mines to open on

Federal land, prior to 1985 to the current status, clearly
ilfustrates that projections for a "boomin{1" coal industry in the

area were overly optimistic. Seven mines were Proj ected to be

operational with a combined annual production of 13.1 rnillion
tons , and tota I emplolrment of 3 , 34I employees . OnIy three of the

seven mines are in operation, producing only 3.70 l'lTPY and

employing only 378 people of the projected 3,348, 2,970 less than

proj ected.

It should also be noted that Table 2.13-10 did not contain the
names of three other potential coal mine operations in the
pleasant Va1ley area. They were Blazon Mining Company, A1etha

I'Iining Company, and UCO t{Iining Company. Blazon t'Iining Company

did go into production for a brief period of time and then

permanently close-d their mine., Neither Aletha I'lining Company nor

UCO_tilining Company went beyoncl the planning stages before reduced

coal demand cancelled their project.

During the five year period from 1981-1985, 2L mining companies

were classified as operating or potential operating mining

companies. Of those 2L operating, eight are now shut down, two

never become viable operations, three shut down during
lgBZ-L983-1984, one is operating but facing a closure order, and

UP&L's Wilberg (Emery) mine is closed due to ; mine fire.

This summary clearly illustrates the instability and. excess

available work force of the Utah coal mining industry during the
past five years, and further supports the premise that the
permittee's Skyline lvlines' lirnited manpower needs have not

negatively impacted, but perhaps have benefited, the service
areas of Carbon, Emery, Sanpete and Utah Counties.
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TABLE 2. 13-10

I'IANNTNG TABLE FOR-PLEASANT VALLEY MINES

Itli ne
Year A2 83 84 85 86 A7 88 + 

q0 ql

Utah Fuel
Company
Employees 1I5 96 97 I11 158 180 230 280 330 330

valley Camp
of Utah Inc
Employees 245 zt6 181 165 165 165 165 165 165 165

TOTAL 360 3L2 278 276 323 345 395 445 495 495

The nanagement at valley Camp of Utah, Inc. reports that the present
residence locations have changed from 1979 to the Present as follows:

Communi.ties tq?q lqq-6
- '1-

From Scdfield 30% ' 13% 
-

From Price,/Helper 50eo 37e"

Frorn Sanpete Va lley Zceo 289t

Frorn Utah County 229"
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o TABLE 2. I3-1I

COIIPARISON OF PROJECTED I,IINES TO OPEN ON

PRIOR TO 1985

AND THE CURRENT STATUS

FEDERAL IAND

II,TINE -NADIE
OPERATOR
LOCATION

II B 'T CANYON
U. S. STEEL
Near Sunnyside

FISH CREEK &
DUGOUT CANYOH
PGAndE
Near Wellington

DEADI{AN'S IUINE
AIIICA RESOURCE
10 miles east
of Kenilworth

SI(YIINE }TINES
COASTAI STATES
Near Scofield

BELINA #2 & O'CONNOR
VALLEY CAI,IP
Near Scofield

I,IINE #1
trIIT. STATES RESOURCES
20 miles south of
Emery

SKUI\,IPAH CANYON
ENERGY RESOURCES GROUP
20 miles east of
Eme ry

TOTALS

* 2,970 fewer ernployees

3,2 Undeve loped 896

1.0 Operating
.65

280

4.0 800

2.4 672

140

1.0 Undeve loped 280

PROJECTED
IU. T ,,P-.,-Y_

(1990 est. )

1.0

CURRENT
lll.T.P.Y

Undeve loped

PROJECTED
EIT,IPLQYIT{ENT

280

CURRENT
EMPLOYI,IENT

0

Operat ing
1.75

Belina #2
on standby

.75

Undeve loped

55

157

15s

.5

13.1 2 .24 378 *

than predicted earlier

3,349
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o TABLE 2. 13 -L2

MINING COI,IPANY MANPOWER NEEDS
COMPARISOH 1981 1985

IrIAI\LPQI{EB NUFIBEISj]
COMPANY

Alet ha

Beaver Creek

B l ackhawk

B 1 azon

Canbe r r a

Coastal States
SUFCo

Utah Fuel Co.
Skyline

Coop

Consolidation

Emery

Genwa I I

Kaiser

Plateau

Price River
(Castle Gate)
$oldier Creek

Sunedco

Towe r
(Ande 1ex)
Train Ivlountain

UCO/Std. I*leta1s

U S FUEI

U S Steel

Va I ley Camp
of Utah

TOTALS

198 I

I

325

37

15

317

L25

50

231

174 0

I

265

380

550

140

2

73

60

7

375

165

357

I ?IR?

I

180

37

I5

305

86

50

L7

10 10

1

0

220

r69

88

I

23

25

7

400

11

290

Iq83

0

110

0

0

306

86

40

L7

r050

I

0

238

165

90

I

23

25

0

285

11

203

rq 84

0

140

30

0

0

296

98

33

t7

760

24
but

96

222

145

76

I

30

37

0

291

0

181

te85

0

121

30

0

0

267

lOI

under closure Order
3 12 Operat ing

Shut down 82-83

111

869

24

234

50

76

I

30

29

0

228

0

249

Shut down 82-84
Operating

operatirg,

IIIINE STATUS

Inactive

Operating

Shut Down

Shut Down

Shut Down

Operating

Operating

Operating

Operational

Operating

Shut down

Operating

fnaet ive

Operating

Operating

Inactive

Shut down

Shut down

Operating

5228 2937 2 551 247 7 27 2,5
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2.13-4 Suggested Action Items

Original recommended action items as identified in the study have

been performed by the Permittee and Utah FueI Company management

personnel as fo I lows :

ScofieLd and the Pleasant Valley Area

Encourage the two ( and Poss ibly
Pleasant Valley to begin working
with each other and assist the
existing problems.

more) mining companies in
on agreements to cooperate
IocaI officials in solving

I
{j;t'

HoId an information exchange meeting with Scofield residents.

Iv1ake a thorough investigation of the Utah Special Service
Distriet, which could, provide many of the necessary community

services to the mining companies and communities.

Implement one of several housing assistance measures, ,

Response:

The Permittee and Valley Camp of Utah, Inc., being the owners of
the two operating coal mines in the area, have cooperatively
worked together and finalized agreements on land leases and land
exchanges, Cooperative agreements have heen formulated to
jointly participate in the construction of the Eccles Canyon

highway and also jointly share, under an agreement with each

other and UDOT, snow removal maintenance costs on the highway,
The road agreements have been especially beneficial to local
residents in providing them with year round safe travel between

SRg6 and SR31. This well maintained highway (SR-264) provides
year round access to local and state residents for summer and

winter recreational and business activities.
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Both the Permittee and VaIley Camp of Utah officials have

cooperatively rdorked c loseIy during the past f ive yea rs with
Scofield-Pleasant Valley residents and elected officials in the

fo I lowing manner :

Regularly attended Scofield Town Council meetings

Are represented
Pleasant Valley
representative
agencies in the

and regularly attend monthly meetings
Committee (PvC) . The PvC is composed

users and city, county, state, and

Pleasant Valley area,

of the
of all

federa I

Are or have finalized participating contracts with the Town

of Scofield to participate in the newly proposed Scofield
sewer proj ect

Have worked closely with Lhe PVC and the Department of
Wildlife resources in local stream improvements, by providing
materials, Iabor, equipment, and technical exPertise. Utah

FueI Company receiyed a _ com{nendation from the American
Fi sheries Soeietv for their extensive services rendered
toward stream i*provements resulting in s igni f icant fish
migration and propagation.

The permittee and Utah FueI Company have ParticiPated in Scofield
Town' s AnnuaI Pleasant VaIley Days celebration with floats and

other types of suPport.

Utah Fuel Company has assisted Scofield Town by grading and

paving certain streets to eliminate dust, and also have

constructed and instal led permanent fence gates, enabling
Scofield to control traffic to their sanitary land fiIl.

The Permittee has

planning st age of
assisted Scofield'
consideration and grant approvals from
Impact Board.

been actively involved throughout the entire
the Scofield sewer project, and actively

s representatives in receiving f avorable
the Ut ah St ate Comrnunity
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There appears to be adequate housing avai lab1e in the Pleasant
valley flf,€Br since there are several homes and property for sale,
so there has been no reason to pursue the recommended housing
assistance measure.

Until just recently, the Scofield Town Council has maintained a

building moratorium on new home construction in the community.

The Sangete- Va I ley Cqrnmunit i es

Hold an inf ormation meeting in Fairview or lllt. Pleasant to
inform loca I offici a Is of the mining program and establ i sh

conmunication points.

l*Ionitor-the housing situation in Fairview, l{t. Pleasant, and

perhaps Spring City; and develop a dialogue with housing
developers.

I"lonitor school construction in .North Sanpete SchooI
District. Provide updated employment information from time
to time,

Iilonitor hospital needs in the Sanpete Va1ley. Coordinate the
mine manning schedule with local plans for a new hospital.

I'lonitor water requirements, especiatly in Fairview.

Reques t
survey,

copy of the tabulation of the Fairview resident

Response:

Perrnittee's management of f icials have held several inf ormational
meetings with the locaI elected officials, including State
Legislators, Mayors and County Commissioners of Sanpete county to
keep them apprised of progress and plan changes occurring at the
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Skyline tilines. Contact with the identified community leaders has

been on-going throughout the Shyline t'Iines' progress by the
Permi ttee' s Governmenta I Af fa i rs Di rector .

As elected officials are replaced, contact is made after each

election, where changes take pIace, to ensure good lines of
communication are maintained.

Initi a1 contacts were made with housing developers in the
Fa i rview and Mt . Pleasant a reas , but proj ected hous ing shortages
in Sanpete county communities never materialized.

Several meetings were held with both North and South Sanpete

Schoo I Di strict Superintendents to keep them updated on the
Permittee's development progress. New larger school buildings
have been constructed for the elementary, ffiidd1e and high school
grade levels; and educational faci lities are more than adequate

to meet educational needs for the foreseeable future.

As rea listic m_anning schedules f or the Permittee' s Skyline I'lines
began to solidify, it became apparent that the mine's future
hospital needs would not impact the Sanpete VaIley Hospital in
ltt. Pleasant, Hospital officials were apprised of the
Applicant's manning schedules as construction and mine

development progressed. A new hospital was constructed in lllt.
Pleasant in t{ay of 19 84 with a 20 bed capacity, and is
administered under the Intermountain Health Care directorship.

The Permi ttee di scussed, wi th Sanpete County and communi ty
leaders in a community meeting, the status of their various water
systems and community needs. Special attention was given to
Fairview community' s water situation.

Fairview, during Skyline mine development, has upgraded their
water system s igni f icant ly through f unding f rom tlre State
Community Impact Board. These cofirmunity assistance grants and

loans have enabled Fairview and other Sanpete communities to
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instal I new feeder and water distribution Iines, and also enabled
Fairview to drill a deep welI to augment their canyon spring
water supply.
sys tem.

Fai rview now has a state approved culinary water

A copy of the Fairview resident survey tabulation was. procured

and evaluated bY the Permittee.

Ca rblrn /Er,ne ry Are a

Ho }d an information meet ing in Price to inform loca I
officials of progress and to establish communication points.

Monitor essentials such as housing, wdter, sewage system, and

capacity of new hosPital'

Response:

Permittee held an informational
and 1981 with local, county'
were updated as to the Progress
and development phases.

Communicat ion
Bunne1 I and

tegislature;
Cornmission;

It was agreed that future
Richards of Huntington CitY
Gardell Snow, Chairman, of
Rue P, Ware, Orangevi IIe.

meeting in the Price area in 1980

and state elected officials, who

o f the SkyI i ne ltli ne s cons t ruc t i on

contact people would be Mayor Drew

and the Emery County Comrni ssioners :

Ferron; Glen E. Jones, Huntington; and

points were established as follows: Senator Omar

Representative Mike Dmitrich frorn the State
James Simone, Cha i rman o f the Ca rbon Countlr

and Mayors Walter Arelgard of Price and Charles
Ghi rardel I i of HeIPer .

A similar informational meeting was held in Emery county, and

locaI and county elected officials were updated on Skyline Mines'

construction and development phases.

o
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Permittee rnet at regular intervals with County Planning and

Zoning officials and Price River Water Improvement District
of f icials to apprise them of Skyline lvlines' progress ' and also to
keep abreast of housingr wEter, and sewer developments.

..Contacts -were -..initia1ly . made.. with".,John Harris,.. Citrbon ..HosPital.

Administrator, and also Don Larsen, Cdstle View Hospital
Administrator. Ivlr. Larsen indicated that the new hospital has an

BB bed capacity an increase of fB beds over the old faci lity.
The new hospital also has significant state-of-the-art technology
and specialized medical services that were not offered in the o1d

hospitaL

2. 13.5 Comprehensive Study Program

The Permittee conducted a comprehensive study of the social,
economic, and community impacts associated with the development

of the Skyline trlines . W. Robert Richard.s , Hous ing and Community

consultant, 2210 Arcadia Place, Mdstitrg, California 94553, was

contracted to conduct the study to assess the current and future
impacts On the four County service area communities.

lrlr. Richards did an in-depth analysis of the construction and

mining work force, the residential patterns, the community

infrastructure assoeiated with the identified work force,
housing, transportation, and recreation impacts of the Skyline
t'Ii nes . His conc lus ions were that in the s t ages of cons t ruction
and early mine development there would be no significant impacts

on the area' s work force, housing, and recreation due to the
limited numbers and wide dispersion of employees. Subsequent

studies have, of course, r€fleeted this same finding, since
employee numbers at Skyline Mines have remained far below

predicted manpower levels and community infrastructure facilities
have been significantly improved.

The Perrnittee hand carried copies of the comprehensive study and

reviewed same with the County Commissions from Carbon, Emery'
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Sanpete, and Utah Count ies ; the tlayors of the major
municipalities in the effectetl counties; the Southeast Utah

Association of Government officials; members of the State
Legislature representing the four county service areas, and the
regulatory authorities, DOGM and OSM. Recipients were encouraged

-.... to.- ref er.. any -.quest ions..-.tq... the.. Permittee.. and..any. -colnFents...tp-.-!be
regulatory agencies for approPriate follow-up.

Hous ing and company buss ing were identi f ied as Poss ible
firitigation measures, depending on pro jected growth scenarios f or
the service area.

Hous i ng

Housing was felt to be adequate for the next two years (through
19 83 ) if the current manpower demands rema ined constant and

anticipated Iarge power proj ects such as the Emery Gasification
plant or Carbon-Emery power plants did not start construetion,

None of these proj ected plants have materialized, and manpower

demands have not remained constant; in fact they have declined
significantly, (see Table 2,13-1I, Ivlanpower Needs Comparison
19B1-1985) creating a vast reservoir of unemployed workers to
draw upon. In fact, Carbon, Emery, and Sanpete ' counties are

classified as depressed areas'

The Intermountain Power Project (IPP) started initial
construction on its number I & 2 plants in October of 1981 ' and

announced in 1982 that proposed plants 3 & 4 were being
cancelled. About that same time, Utah Power and Light cancelled
its Nurnber 4 Hunter pIant. Fortunately f or Carbon, Emery,

Sanpete, and Utah counties , the IPP proj ect did proceed wi th
construction, since its coal contracts with the Permittee has

enabled the Skyline I'lines to continue development and increase
operations.
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The Intermountain Power Proj ect is obtaining or wi 11 obtain coal
f rom the fo I lowing coa I mines : Andelax (formerly Tower

Resources) , Plateau ttlining Company, U. S. Fuel, the Skyline t'Iines,
and Southern Utah Fuel Company. Without IPP as a customer, it is
questionable whether aIl of the above mines would be viable

-.- .- -,..*.operations,. at-least...at-.the- Productio[ levels now.. a4ti.cipated.- -.

Bussing

The Permi ttee commi tted to providing f ree bus transportation
service to the Skyline mine employees, and has, under its
personal o$rnership, provided busses f rom Carbon, Sanpete, and

Utah Counties.

e

Experience has shown that
Employee particiPation and

95eo usage. It is a saf e
provides convenient year
service areas,

company bussing is very successful '
satisfaction is high' averaging about

mode of worker transportation that
round access f rom the multi-county

The Permittee has made and continues to make conscientious
efforts to participabe in organized, rlulti-municipal, county and

regional efforts to keep such entities informed as to Skyline
l*Iines' activities, and address comrnunity or county concerns

relative to our Skyline mining operations. The Permittee has

finalized a contract with the Scofield Town officials to assist
the conrmunity by participating in their proposed Scofield-
Pleasant VaIley sewer Proj ect. Scofield Town has formed a

Pleasant Valley Sewer Advisory Board and the Permittee has a

representative on that Board to provide technical expertise and

make recommendations to the Board and the Scof ield Town Counci 1

regarding the sewer system oPeration.
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